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PREFACE 
During the period 1974-1979, multidisciplinary teams of sci- 
entists from the International Institute for Applied Systems Ana- 
lysis (IIASA) examined four large-scale development programs: 
the Tennessee Valley Authority, a regional development program 
launched in 1934 by the government of the United Stat.es of America: 
the Bratsk-Ilimsk Territorial Production Complex, a regional develop- 
ment program launched in 1952 by the government of the USSR; the 
Shinkansen Program in Japan, which began in 1969; and the Kinki 
Integrated Regional Development Program, on which research work 
began in Japan in 1973. The first two of these studies have al- 
ready been reported on [for the TVA study, see Knop (1976) , and 
Knop (1979), and for the BITPC study, see Knop (1977) and Knop 
and Straszak (1978)l; and the extensive factual basis for the 
Shinkansen study has also been published [see Straszak and Tuch 
1980) 1 .  
This volume discusses the issues that arose in the stuly of 
the Shinkansen Program in transportation, railway, environmental, 
regional, and national development. A final volume in this series 
on the work in the Kinki region of Japan is in preparation. 
The investigation of the Shinkansen Program was supported 
and assisted by The Japan Committee for IIASA; the IIASA team is 
particularly grateful to Professors H. drisawa, K. Miyasawa, and 
Y .  Suzuki, Doctor S. Tamura, and A. Yamada. The extensive co- 
operation of the Japanese National Railways made the study pos- 
sible: Dr. M. NishiCa and the personnel of the JNR staff was 
especially appreciated. 
The Shinkansen study used an approach developed within IIASA 
for the TVA and Bratsk-Ilimsk case studies, together with the ap- 
proach elaborated by David Fischer (USA) and used by him in studies 
dealing with Canadian arctic and North Sea oil development. The 
initial procedure of analysis, originated by Hans Knop (GDR) was 
then combined with extensions proposed by other participating 
scholars, so that an overall approach evolved, whose implementa- 
tion was made possible through formation of an interdisciplinary 
East-West team of researchers at IIASA. 
The field study team consisted of these persons: 
Professor A. Straszak (Poland) 
Professor H. Knop (GDRI 
Professor D. Fischer (USA) 
Professor M. Albegov (USSR) 
Dr. S. Ikeda (Japan) 
Dr. D. von Winterfeldt (FRG) 
Professor A. van Bilderbeeck (Netherlands) 
Professor C. Law (Canada) 
Mr. J. Harmon (USA Department of Transportation) 
Mr. J. Owsinski (Poland) 
Mr. R. Tuch (USA) 
Professor H. Strobe1 (GDR) and Dr. R. Genser (Austria) joined 
the study group in preparing this volume. They had visited Japan 
earlier and played a key role in the conference-with which the 
work began. 
A. Straszak 
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PART I 
THE APPROACH 

1. GENERAL INTRODUCTION 
How to plan, manage, and organize large-scale development 
programs is a complex question that many governments, local au- 
thorities, and corporations face. It includes technological, 
economic, societal, and environmental aspects. 
Retrospective case studies can play an important role in im- 
proving and transferring the understanding of the main issues of 
planning, management, organization, and impacts of large-scale 
development programs, and IIASA has conducted three of them: 
on the Tennessee Valley Authority, started in 1934; on the Bratsk- 
Ilimsk Territorial Production Complex, started in 1952 in the USSR; 
and on the Shinkansen Program, begun in Japan in 1969. The first 
two are large-scale regional development programs based on utiliz- 
ing water and energy to attract industry; the third is a large scale  
i n t e r r e g i o n a l  dovelopnent pmgrmn based on u t i l i z i n g  a new technology t o  iiiiatri- 
h t a  industry through the en t i re  country. 
All three programs are the products of the national develop- 
ment planning and were initiated directly or indirectly by national 
leaders. All of them have had some pre-history: scientists and 
experts worked out some preliminary aspects long before political, 
economic, and technical forces made organizational breakthroughs 
to establish them. None of them is completed. The first one likely 
to reach its final stage is the BITPC, while the Shinkansen Program 
will reach its first major stage of development not earlier than 
1982 - five years after the previous schedule. Nevertheless, all 
of them nave already contributed significantly to world development. 
Moreover, the billions of dollars invested in these programs have 
already been returned to the respective national economies. 
IIASA large-scale development case studies follow an intensive 
multistage procedure proposed by Professor Hans Knop from the Eco- 
nomic University in Berlin during his leadership of management 
studies at IIASA (1 974-76) : 
(1) Preliminary studies of candidate programs. 
(2) Negotiations with selected IIASA National Member 
Organizations on the general feasibility of specific 
case studies. 
( 3 )  Preparation by NMO and IIASA of a format for pre- 
senting the case study at a IIASA conference, 
including papers by leading experts and scientists 
involved in the program and discussion papers pre- 
pared by IIASA scientists. 
( 4 )  A conference at IIASA including additional invited 
experts and scientists from NMO countries. 
( 5 )  Publication of the conference proceedings. 
(6) Negotiations with the NMOS concerning the format 
and feasibility of a field study. 
(7) Field study by IIASA, NMO, and other invited sci- 
entists and experts. 
( 8 )  Preparation of the field-study report. 
(9) A status report meeting at IIASA to present the 
major findings. 
(10) Publication of the field-study report. 
Thus, the product of each case study consists of two publi- 
cations: the conference proceedings, and the field-study report. 
While they are published separately, to obtain a comprehensive 
picture of each case study, they must be considered together. 
2. MAIN FEATURES OF THE SHINKANSEN PROGRAM 
While the Shinkansen Program may be considered to be an ex- 
tension of the very successful Tokaido Shinkansen Project origi- 
nated by the Japanese National Railways in 1 9 5 6 ,  it began formally 
in 1 9 6 9 ,  when the New Comprehensive National Development Plan stated: 
Thus with advanced information and a rapid trans- 
portation system with a higher degree of efficiency, 
we can expect that all of Japan, extending 2000  kilo- 
meters from north to south, will be integrated into a 
single unit [as shown in Figure 2 . 1 1 .  
The new network will be established by combining 
the integrated central management functions which have 
been established already, fully utilizing data communi- 
cation systems, jet airplanes, newhigh-speed trunk-line 
railway systems, highways, high-speed container ships, 
and other high-speed, high-efficiency distribution tech- 
niques, thus expanding development potential throughout 
the country. Specifically, the new network will be 
established by connecting the capital, Tokyo, with Sap- 
poro, Sendai, Nagoya, Osaka, Hiroshima, and Fukuoka in 
a big agglomeration of central management functions with 
each other and then further connecting the network with 
regional hub cities to exert its effects throughout Japan 
through sub-networks in the primary living zoneof each of 
these cities. 
When, on 18 May 1970 ,  Law number 7 1 ,  the "Law for Construc- 
tion of Nation-Wide High-Speed Railways" was adopted by the Diet, 
Article 1  of the law described the purpose of the Shinkansen Pro- 
gram: 
In view of the importance of the role played by 
a high-speed transportation system for the comprehen- 
sive and extensive development of the land, this Law 
shall be aimed at the construction of a nation-wide 
high-speed railway network for the purpose of promot- 
ing the growth of the national economy and the en- 
largement of the people's sphere of life. 
Article 2  defined the term "high-speed railways": 
The term "high-speed railways" herein shall mean 
the trunk line railway, on the principal sections of 
which, operation of trains at high speeds over 200 km/h 
is possible. 
Figure  2 . 1  SCl iEMATIC CONCEPTION O F  T H E  SIIINKANSEN PROGRAM 
A r t i c l e  3 s u p p o r t e d  t h e  c o n c e p t  o f  a n a t i o n - w i d e  n e t w o r k ,  which 
had been  proposed  by t h e  new t e n - y e a r  p l a n  ( s e e  t h e  Appendix t o  
t h i s  c h a p t e r ) .  
The Law d e s i g n a t e d  t h e  M i n i s t e r  of  T r a n s p o r t  a s  t h e  p e r s o n  
r e s p o n s i b l e  f o r  r e a l i z i n g  t h e  S h i n k a n s e n  Program ( s e e  F i g u r e  2.2 
and A r t i c l e s  5 - 1 0 ) ,  and d e f i n e d  t h e  r o l e s  of  t h e  J a p a n e s e  Rai lways 
(JNR) and t h e  J a p a n  Rai lway C o n s t r u c t i o n  C o r p o r a t i o n  (JRCC) , a s  
w e l l  a s  p u n i t i v e  m e a s u r e s  f o r  v i o l a t i n g  t h e  Law ( A r t i c l e s  1 6 - 1 8 ) .  
A f t e r  t h e  Law f o r  t h e  C o n s t r u c t i o n  o f  Nation-Wide Sigh-Speed 
Rai lways  was e n a c t e d ,  b o t h  t h e  Toka ido  S h i n k a n s e n  and t h e  Sanyo 
Shinkansen  ( t h e  S h i n k a n s e n  s e c t i o n  between Osaka and  H a k a t a ,  on 
which c o n s t r u c t i o n  s t a r t e d  b e f o r e  t h e  e n a c t m e n t  o f  t h e  Law) were 
i n c l u d e d  i n  t h e  S h i n k a n s e n  ne twork .  The o r g a n i z a t i o n s  i n v o l v e d  
i n  t h e  dec i s ion-making  p r o c e s s  f o r  t h e  Sanyo S h i n k a n s e n  a r e  p r e -  
s e n t e d  i n  F i g u r e  2 .3 .  T a b l e  2.1 g i v e s  t h e  main t e c h n i c a l  d e t a i l s  
o f  t h e  T o k a i d o  and t h e  Sanyo S h i n k a n s e n  l i n e s .  T a b l e  1 i n  t h e  
Appendix g i v e s  t h e  c h r o n o l o g y  o f  t h e  N e w  Toka ido  L i n e .  The s u c -  
c e s s f u l  c o m p l e t i o n  o f  t h e  Toka ido  S h i n k a n s e n  on  O c t o b e r  1 ,  1964 
was d u e  t o  t h e  P r e s i d e n t  of  t h e  JNR, M r .  Soao ,  a s  w e l l  a s  t o  M r .  
Sima,  t h e  C h i e f  E n g i n e e r  o f  t h e  J N R ,  and t h e  T o k a i d o  S h i n k a n s e n  
Task F o r c e  headed  by M r .  Ohishu ( f o r m e r  D i r e c t o r  o f  t h e  JNR HOK- 
k a i d o  r e g i o n ) ,  i n c l u d i n g  M r .  T. Endo, M r .  Y .  Miyasawa, and  o t h e r s .  
The c o n s t r u c t i o n  o f  t h e  Sanyo S h i n k a n s e n  was comple ted  u s l n g  t h e  
normal  d e p a r t m e n t a l  s t r u c t u r e  o f  t h e  JNR head  o f f i c e .  
A f t e r  t h e  l aw f o r  t h e  c o n s t r u c t i o n  o f  n a t i o n - v i d e  Shinkansen  
l i n e s ,  a  new d e p a r t m e n t  c a l l e d  t h e  Network P l a n n i n g  D e p a r t n e n t  of  
t h e  JNR was e s t a b l i s h e d ;  however ,  i n  1977 t h i s  d e p a r t m e n t  was r e -  
o r g a n i z e d  and became t h e  P l a n n i n g  D i v i s i o n  i n  t h e  S h i n k a n s e n  Con- 
s t r u c t i o n  Depar tment  o f  t h e  JNR head  o f f i c e  ( s e e  C h a r t  5 . 1 ) .  
The c r u c i a l  i s s u e s  o f  t h e  S h i n k a n s e n  Program a r e  t h e  geo- 
g r a p h i c a l  c o n f i g u r a t i o n s  o f  t h e  n e t w o r k ,  a s  w e l l  a s  t h e  t o t a l  
l e n g t h  o f  t h e  ne twork .  T a b l e  2.2 shows e x i s t i n g  a l t e r n a t i v e s  
and  F i g u r e s  2.4 and  2.5 g i v e  t h e i r  network c o n f i g u r a t i o n s .  
The B a s i c  Economic and S o c i a l  P l a n ,  p roposed  by t h e  Economic 
P l a n n i n g  Agency and t h e  Economic C o u n c i l  i n  1972-71 and  approved  
by t h e  government  i n  F e b r u a r y  1973 a s  one  o f  t h e  t a r g e t s  t o  b e  
r e a c h e d ,  s t a t e d :  
S H I N K A N S E N  P R O G R A M  I 
F i g u r e  2 . 2  E I L A Y E R  AND MULTILEVEL STRUCTURE OF THE SHINKANSEN PROGRAM 
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T a b l e  2 .7  Main F e a t u r e s  o f  S h i n k a n s e n  
I T B  TOKYO - SHIN-OSAKA SHIN-OSAKA - HAKATA 
..... R o u t e  L e n g t h  515.4 km 553 .6  km 
Time R e q u i r e d  .... 3 h r .  10 min. 3  h r .  42 min.  
Maximum Speed  .... 210 km/h 210 km/h 
S c h e d u l e d  Speed  .. 162 .8  km/h 149.6 km/h 
Gauge ............ 1 , 4 3 5  mm 1 , 4 3 5  mm 
G r a d e  ............ ?lax. 20/1 ,000  Yax. 1 5 / 1 , 0 0 0  
Curve  r a d i u s  ..... Min. 2 , 5 0 0  rn Min. 4 , 0 0 0  rn 
R a i l  ............. 53 .3  kg/m 60 .8  kg/m 
1 , 5 0 0  m l o n g  1 , 5 0 0  m l o n g  
w e l d e d  r a i l s  w e l d e d  r a i l s  
Time c o n t r o l  ..... ATC ( A u t o m a t i c  T r a r n  C o n t r o l )  
CTC ( C e n t r a l i z e d  T r a f f i c  C o n t r o l )  
COMTRAC (Computer  a i d e d  T r a f f i c  C o n t r o l )  
Power s y s t e m  ..... AC 25 kV 60 Hz, s i n g l e  p h a s e  
CSC ( C e n t r a l i z e d  S u b s t a t i o n  C o n t r o l )  
B o o s t e r - t r a n s f o r m e r  A u t o - t r a n s f o r m e r  
f e e d i n g  s y s t e m  f e e d i n g  s y s t e m  
C o n s t r u c t i o n  
p e r i o d  ......... 5 $  y e a r s  5  y e a r s  
(Shin-Osaka - Okayama) 
5  y e a r s  
(Okayama - H a k a t a )  
C o n s t r u c t i o n  c o s t  380 ,000  224 ,000  
( m i l l i o n s  o f  y e n )  (Shin-Osaka - Okayama) 
7 1 8 , 0 0 0  
(Okayama - H a k a t a )  
Open ing  d a t e  .... O c t .  1 ,  1964 H a r .  1 5 ,  1972 
(Shin-Osaka - Okayama) 
Mar. 1 0 ,  1975 
(Okayama - H a k a t a )  
S o u r c e :  JNR F a c t s  and F i g u r e s  1976 
rn 
X  
a 
3 
N 
01 
bl 
1 
rr 
N 
a 
bl 
1 
m 
..+ .4 4 
E E 
a 
W 
Z m 
3 
a - A $ 1 2  X 
a 
c 
3 3 
ln 
>r 
Y 
LC 
4  
h 
U 
.4 
u r n  
n m 
W 
2 0  
W t 4  
a 3  
O g  
F 
F 
m 
r 
4 
01 
P 
0  
u 
0 
0 
El 
W 
rn 
2 
" 8 : "  
z 
2 
E 
3 
2 
k4 
z 
0 
U 
&3= $5 E 
0 Z d  
3 
W 
m  
- 
. 
P O X  
1 
m  
F 
m  
- 
4 
-Y 
4  
0 
I 
0  
=-, 
E 
' S  
* 
F 
m 
- 
4  
u 
4  
x 
4  
= 
I 
0  
>r 
: 
m o m  
rl 
m  
r- 
m  - 
4 4  
4 X U  
Z . S $  
Xbl.4 
4 0 . 4  
r r z  
I l l  
0 0 0  
>r>r>r 
" o x 2 4  0 0 0  
B E E  
: 
r 
m  
aD 
m 
- 
4  
Y 
- 4  
4  ln 
? 
s m b l 4  
l n v l o ~  
o 4 z 4  
D m & > ,  
4 4 4 0  
z 
0  a 0  
>r >r>r 
5 3% 
E E E  
0 
a 
m  
m 
s 
0  
X  c 
c 
3 
0  1a 
X  4 
0 4  
5 5  f i g  
* .  
,, 
- C r  
m a  
1 C 
>ro 
X =  
0 
0 
0 
F 
4 
0  
X  c 
C 
3 
0 
0 
0 
m  
I 
0 
0 
0 
t 
(Bas ic  P l a n  opprox. 7,000 km) 
- 1" o p ~ r d t i o n  1 , 0 7 0  Km 
cons truct  lor1 865 Km 
- TO be cons tructed  1 , 5 2 0  Km 
, - - proposed 
2 
N 
I 
,100 billion ycn 
NAGA 
S o u r c e :  MOT 
F i g u r e  2 . 4  G I N K A N S E N  AL.TERNATIVES 
1373 676 km 676 km 
m m  1975 390 km 1074 )on 
-.-. 1977 831 kru 1905 km 
--- 1979 1600 km 3500 km 
Possible 5100 km 8600 km 
F i g u r e  2 . 5  CONSTRUCTION OF TRACKS FOR NEW SUPEH-EXPRESS TRAINS 
Source: MITI, June 1970  
Regarding super-express  r a i lways  (Sh inkansen) ,  
wi th  t h e  aim of completing some 7000 km by FY 1985, 
it  is i n t ended  t o  open t h e  Tohoku, N a r i t a  and J o e t s u  
Lines  dur ing  t h e  pe r iod  of t h i s  p l an  (1973-77) and 
than  make 1900 km a v a i l a b l e  f o r  use  i n c l u d i n g  l i n e s  
c u r r e n t l y  i n  o p e r a t i o n .  
The procedure  f o r  cons ide r ing  any Shinkansen Line i s  shown i n  
F igure  2.6. 
A t  t h e  moment, two long Shinkansen Lines  a r e  under cons t ruc -  
t i o n  [ t h e  Tohoku Line (500 km) between Tokyo and Morioka and t h e  
J o e t s u  Line (300 km) between Tokyo and N i i g a t a l  and one s h o r t  
l i n e  [ ( 6 5  km) Tokyo and N a r i t a l .  The d e c i s i o n  t o  c o n s t r u c t  t h e s e  
l i n e s  was made by t h e  Min i s t ry  o f  Transpor t  i n  1971. 
I n  November 1973 it was decided t h a t  f i v e  a d d i t i o n a l  Shin- 
kansen l i n e s  should  be cons t ruc ted :  an ex tens ion  of t h e  Tohoku 
Line t o  Aomori (179 km): t h e  Hokkaido Line (370 km) from Aomori 
t o  Sapporo; t h e  Hokuriku Line (590 km) from Takasaki  v i a  Toyama 
t o  Osaka: and two Kyushu l i n e s ,  one from Hakata t o  Nagasaki (120 km), 
and one from Hakata t o  Xagoshima (270 km). 
Table  2.3 shows t h e  expected c o n s t r u c t i o n  c o s t s  of t h e s e  
l i n e s  a s  w e l l  a s  those  of t h e  Tokaido and Sanyo l i n e s .  F igure  
2.7 shows t h e c o n f i g u r a t i o n  of t h e s e  l i n e s  and F igure  2.8 t h e  
t r a f f i c  a n t i c i p a t e d  by t h e  JNR. 
I n  A p r i l  1977 t h e  Cabinet  d i s c u s s e d  t h e  s i t u a t i o n  of t h e  
Shinkansen network: 
The Government r e c e n t l y  dec ided  t o  s t a r t  t h i s  
y e a r  a f u l l  f l edged  survey i n t o  v a r i o u s  a s p e c t s  of 
t h e  planned c o n s t r u c t i o n  of f i v e  new Japanese  Na- 
t i o n a l  Railway ( J N R )  Shinkansen super-express  l i n e s  
inc lud ing  an  environmental  impact assessment .  
The d e c i s i o n  made a t  t h e  d a y ' s  meeting of Cabinet  
M i n i s t e r s  concerned i s  taken t o  mean t h e  f i r s t  s t e p  
toward t h e  l i f t i n g  of t h e  three-year-old  " f r e e z e "  on 
t h e  f i v e  c o s t l y  Shinkansen p r o j e c t s .  
The Shinkansen p r o j e c t s  have been "on t h e  s h e l f "  
s i n c e  t h e  1973 o i l  c r i s i s  due t o  t h e  Government's 
t i g h t  f i n a n c i a l  s i t u a t i o n .  The c o n s t r u c t i o n  of t h e  
f i v e  new Shinkansen l i n e s  i s  e s t i m a t e d  t o  c o s t  t h e  
Government about  45.5 t r i l l i o n .  
I d k e c t i o n s  of 4 I d i r e c t i o n s  of 
1 
Railway 
Construction 
counci l  
i nves t iga t ion  d7 i nves t iga t ion  Cornor a t ion 
4 Lnqiring 
rewrt 
Transport  Minister 
Decision s f  
bas i c  plan 
consul t ing 
(Name o f  const ruct ion l i n e ,  
( s t a r t i n g  and end points ,  
(mainly passing points .  
Execution of 
inves t ioa t ion  f o r  I 
mns t ruc t ion  plan I constru;tion plan I 
+ 4 
I 
1 1  I 
S t a r t i n g  Lhe work 
Submitting the  
inves t iga t ion  
r e p o r t  
f 
Ccmpletion 
Loan o r  t r a n s f e r  ( i n  case of const ruct ion by Corporation) 
Matters t o  be d i r ec t ed  f a r  
i nves t iga t ion :  
(Capacity of t r anspor t a t ion ,  
(topography, geology, technical  
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a ~ p l i c a t i o ~ ~ ~ l i c a t i o n  
Approval of work 
execution plan approval 
J N R  
Preparation of 
vork execution 
Plan 
1 1  (development, c o s t  required to ( c M S U U C ~ .  
Corporation 
Preparation of 
execution 
Plan 
1 - 
approval 
I 
inquir ing , Transport Minister 
Construction 
Council Decision of 
const ruct ion plan 
- tents  of const ruct ion plan: 
(RUMinq system, mawimm design 
(speed. rough es t imat ion of cos t  
( required t o  cons t ruc t ,  organ to 
(undertake the const ruct ion,  and 
(other  items required. 
d i r e c t i o n  for  const ruct ion d k e c t i o n  for  const ruct ion 
consul t lnq 
I I 
llable 2.3 Shinkansen Constructlon Program Source: JNR 
(Fo r  R e f e r e n c e )  
LINE 
I n  s e r v i c e  
T o k a i d o  
AWHORIZATION OF 
CONSTRUCTION 
WORKS 
O c t .  14 1 9 7 1  
(Qnlya  - N i l g d t a )  
O c t .  14  1 9 7 1  
Peb.  10 1972 
LINE 
Under c o n s t r u c t i o n  
Tohoku 
J o e t s u  
N a r l  t a  
S u b t o t a l  
Sanyo  
RCt4ARK 
C o n s t r u c t i o n  
syi as 
HOIn'E 
I.EN(;TH 
(km) 
500 
300 
6 5  
8 6  5 
SECTION 
Tokyo - H o r l o k a  
'Poky0 - N i l g a t a  
Tokyo - N a r l t a  
S a ~ i y o  
S u b t o t a l  
P l a n n e d  
Tohoku n o r i o k a  - Awnorl a b t .  1 7 0  
i i okka ldo  A m r l  - S a p p o r o  a h t .  3 7 0  
Hokur lku  T a k a s a k l  - Osaka a b t .  590 
Kyushu Fukuvka - a b t .  270  
Kagoshlma 
~ y u s h u  a h t .  1 2 0  
S u b t o t a l  At. 1 , 5 2 0  
SECPION 
mt1STRlCTION 
COST 
( e x c l  . r o l l i n g  
s t o c k  e x p e n s e )  
Y hundred  m i l .  
2 1 , 0 0 0  
13 .800  
3 , 7 6 0  
3 8 , 5 6 0  
Tokyo - 
S t ~ i n o s a k a  
S h i n o s a k a  
Okayama 
Okayama - Hdka ta  
DECISION OF 
CONSTRUCPION 
PLAN 
Apr .  1 1971  
a b t .  5 , 9 5 0  
a b t .  1 2 , 9 5 0  
a b t .  2 0 , 6 5 0  
d b t .  9 , 4 5 0  
a b t .  4 , 2 0 0  
At. 53 ,200  
ROIITE LENGTH 
km 
515 
Nov. 1 3  1973  
Y hundred  m i l .  
( AUTHORIZATION OF 
Apr .  1 3  1959 
Sep .  9 1 9 6 5  
-- - In s e r v l c e  
Under c o n s l r u c t l o n  
- TO be  cons tructed  
Figure 2.7 NATION-WIDE SHINKANSEN NE'PHOHK 
Source : JNR 
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The f i v e  Shlnkansen l i n e s  i n  q u e s t i o n  a r e  t h e  
Hokkaido Line from Aomori t o  Sapporo,  t h e  Tohoku Llne  
from Morioka t o  Aomori, t h e  Hokuriku Line from 
Takasaki t o  Osaka v i a  Toyama, t h e  Kyushu Line from 
Hakata t o  Kagoshima and t h e  Nagasaki Line  from Hakata 
t o  ?iagasaki. The i r  t o t a l  l e n g t h  is  1,520 k i lome te r s .  
The Government d e c i s i o n  t o  s t a r t  t h e  survey of 
t h e  f i v e  p r o j e c t s  followed p r e s s u r e  by t h e  r u l i n g  
Liberal-Democratic P a r t y  (LDP), which i s  w i l l i n g  t o  
meet t h e  e x p e c t a t i o n  o f  l o c a l  r e s i d e n t s  toward t h e  
opening of b u l l e t  t r a i n  s e r v i c e s  i n  the f a c e  of t h e  
House o f  C o u n c i l l o r s '  e l e c t i o n  set f o r  t h i s  summer. 
The 'UP a l s o  hopes that the p r o j e c t s  w i l l  be a n  
e f f e c t i v e  i n c e n t i v e  f o r  t h e  r e a c t i v a t i o n  o f  t h e  s t a g -  
n a n t  economy. 
Leaders  o f  both  the Government and t h e  W P  a l s o  
took i n t o  s p e c i a l  c o n s i d e r a t i o n  t h e  Nagasaki P re fec -  
t u r a l  Government's demand f o r  t h e  e a r l y  opening o f  t h e  
Nagasaki Shinkansen Line  i n  exchange f o r  i t s  planned 
accep tance  of J a p a n ' s  f i r s t  nuclear-powered merchant 
v e s s e l ,  t h e  Nutsu,  a t  Sasebo P o r t  i n  t h e  p r e f e c t u r e .  
A f t e r  t h e  s p e c i a l  Cabinet  s e s s i o n ,  Chief Cab ine t  
S e c r e t a r y ,  Sunao Sonoda t o l d  r e p o r t e r s  t h a t  t h e  
Government would a p p r o p r i a t e  Y10 b i l l i o n  o u t  o f  t h i s  
y e a r ' s  f i s c a l  budget  f o r  t h e  survey o f  t h e  Shinkansen 
p r o j e c t s .  However, he s a i d  t h a t  it was s t i l l  uncer-  
t a i n  when t h e  c o n s t r u c t i o n  works would be  launched.  
T ranspor t  M i n i s t e r ,  Hajime Tamura t o l d  t h e  p r e s s  
t h a t  the r e s u l t s  o f  t h e  envi ronmenta l  impact  a s s e s s -  
m n t  should  be publ ished t o  win p u b l i c  consen t  f o r  t h e  
p r o j e c t s .  
The d a y ' s  Cabinet  d e c i s i o n  came a s  a  r e b u f f  t o  
the Transpor t  M i n i s t r y ,  which is t a k i n g  a  n e q a t i v e  
s t a n c e  on t h e  l i f t i n g  o f  t h e  " f r e e z e "  on  t h e  Shinkan- 
sen  p r o j e c t s ,  acco rd ing  t o  s o u r c e s  a t  t h e  X i n i s t r y .  
Th i s  is  because,  'the sou rces  s a i d ,  :he JNR w i l l  
have t o  o p e r a t e  t h e  new Shinkansen l i n e s  a t  a  d e f i c i t  
f o r  a  c o n s i d e r a b l e  pe r iod  a f t e r  t h e i r  opening and t h i s  
w i l l  worsen t h e  f i n a n c i a l  p a s i t i o n  of t h e  d e f i c i t -  
r i dden  JNR. 
I t  is  expected  t h a t  a  few y e a r s  w i l l  be r e q u i r e d  
t o  complete t h e  envi ronmenta l  impact a s ses smen t  of  t h e  
Shinkansen p r o j e c t s ,  t he reby  d e l a y i n g  t h e  s t a r t  o f  t h e  
c o n s t r u c t i o n  works, t h e  sou rces  added. 
Under t h e  Cab ine t  headed by Tanaka, advoca te  o f  
t h e  now de func t  grand d e s i g n  t o  "remodel t h e  Japanese  
Archipelago" ,  it was decided t o  c o n s t r u c t  t h e  f i v e  
Shinkansen l i n e s  i n  q u e s t i o n  a s  we l l  a s  an a d d i t i o n a l  
12 l i n e s  wi th  t h e  t a r g e t  o f  e x t e n d i n g . t h e  t o t a l  l e n g t h  
o f  Shinkansen l i n e s  t o  7000 k i lome te r s .  
But t h e  Arab o i l  embargo i n  t h e  f a l l  o f  1973 h i t  
h a r d e s t  J a p a n ' s  economy and t h e  p o l i c y  makers were 
f o r c e d  t o  s h i f t  t h e  economic p o l i c i e s  from those of  a  
h igh -p i t ched  growth t o  a  s t a b l e  one .  
N a t u r a l l y ,  t h e  Shinkansen p r o j e c t s  were a f f e c t e d  
l a r g e l y  and no s t e p s  have been t a k e n  a s  t o  t h e  promo- 
t i o n  o f  t h e  f i v e  Shinkansen  p r o j e c t s .  
C u r r e n t l y ,  t h e  c o n s t r u c t i o n  o f  t h e  Tohoku ( f rom 
Tokyo t o  Morioka) and J o e t s u  ( f rom Tokyo t o  N i i g a t a )  
Shinkansen  l i n e s  is under way. 
But t h e  c o n s t r u c t i o n  works f o r  t h e  two l i n e s  h a s  
been much de l ayed  due t o  t h e  f i n a n c i a l  s t r a i n ,  a l t h o u g h  
b o t h  i i n e s  were o r i g i n a l l y  expec t ed  t o  b e  opened t h i s  
y e a r .  
The government d r a f t  o f  t h e  f i s c a l  1978 budge t  c o n t a i n s  t h e  
d e c i s i o n  made i n  December 1977 t o  i n c r e a s e  funds  f o r  t h e  new JNR 
Shinkansen  l i n e s  (Tab le  2.4 ) . 
The IIASA f i e l d  s t u d y  team h a s  been informed by r e p r e s e n t a -  
t i v e s  o f  t h e  M i n i s t r y  o f  T r a n s p o r t  t h a t  t h e  J o e t s u  and Tohoku 
Shinkansen  l i n e s  s h o u l d  be completed i n  1980; however,  t h e  JNR 
1976 b rochu re  s t a t e d :  
Decided f o r  c o n s t r u c t i o n  under  t h e  law a r e  
t h r e e  Shinkansen  l i n e s :  t h e  Tohoku (Tokyo-Morioka), t h e  
J o e t s u  (Tokyo-Niigata)  and t h e  N a r i t a  (Tokyo-Nari ta  A i r p o r t ) .  
The c o n s t r u c t i o n  o f  t h e s e  t h r e e  l i n e s  is under way, 
main ly  on  t h e  t u n n e l s  and  l ong  b r i d g e s  a t  t h e  p r e s e n t .  
The l i n e s  a r e  expec t ed  t o  be  comple ted  a t  t h e  e a r l i e s t  
i n  1981. 
Of c o u r s e  c o m p l i c a t i o n s  concerned  w i t h  t h i s  l i n e  w i l l  depend on  
t h e  f i s c a l  1979 and  1980 budge t s ,  due  t o  t h e  p rocedu re  of  t h e  
Shinkansen  Program's  a n n u a l  budget  sys tem a s  w e l l  a s  t o  o t h e r  
governmenta l  programs! moreover,some s o c i e t a l  p roblems shou ld  
f i r s t  be  s o l v e d  (see Chap te r s  6  and 7 ) .  The s h r i n k i n g  o f  t h e  
J a p a n e s e  I s l a n d s  i n  t e r n s  o f  t i m e  due t o  t h e  Shinkansen  Program 
is  shown i n  F i g u r e  2.9.  
Tab l e  2 .1  
The Japan  Times Weekly, A p r i l  27, 1977,  p .  10. 
FISCAL 1978 
4340,000 m i l l i o n  
4 2 1 5 , 0 0 0 m i l l i o n  
4  10,000 m i l l i o n  
JNR SHINKANSEN LINES 
Tohoku 
J o e t s u  
N a r i t a  
FISCAL 1977 
4260,000 m i l l i o n  
4165,000 m i l l i o n  
4  10,000 m i l l i o n  
The  Nat ion-Wide High-Speed R a i l w a y  Network as  P l a n n e d  
S o u r c e :  JNR, 1971 
(As o f  J a n u a r y  1968)  
( I n  1985)  
h o u r s  
( I n  1 9 7 5 )  
S o u r c e :  JNR, 1971 
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(Tokyo a s  t h e  s t a r t i n o  p o i n t )  
APPENDIX 
LAW FOR THE CONSTRUCTION OF NATIOET-WIDE BIGH-SPEED RAILWAYS 
(Law No. 71,  18 May 1970) 
Purpose - A r t i c l e  1  
I n  view o f  t h e  impor tance  of  t h e  r o l e  p l ayed  by a  high-speed 
t r a n s p o r t a t i o n  system f o r  t h e  comprehensive and e x t e n s i v e  deve l -  
opment o f  t h e  l a n d ,  t h i s  Law s h a l l  be aimed a t  t h e  c o n s t r u c t i o n  
o f  a  nat ion-wide high-speed r a i l w a y  network f o r  t h e  purpose  o f  
promoting t h e  growth o f  t h e  n a t i o n a l  economy and t h e  enlargement  
of t h e  p e o p l e ' s  sphe re  o f  l i f e .  
D e f i n i t i o n  - A r t i c l e  2 
The t e rm "high-speed r a i l w a y s "  h e r e i n  s h a l l  mean t h e  t r u n k  
l i n e  r a i l w a y s ,  on t h e  p r i n c i p a l  s e c t i o n s  o f  which,  o p e r a t i o n  of 
t r a i n s  a t  h igh  speeds  o v e r  200  km/h i s  p o s s i b l e .  
Routes of  High-speed Railways - A r t i c l e  3 
The r o u t e s  of  t h e  High-Speed Railways s h a l l  be such  a s  w i l l  
be s u i t e d  t o  forming a  nation-wide t r u n k  network and l i n k  nuc l eus  
c i t i e s  of  t h e  n a t i o n  i n  a  most s y s t e m a t i c  and e f f i c i e n t  way, s o  
t h a t  t h e  purpose  g iven  i n  A r t i c l e  1  w i l l  be  a t t a i n e d .  
C o n s t r u c t i o n  and Opera t ion  o f  High-Speed Railways - A r t i c l e  4 
The c o n s t r u c t i o n  o f  t h e  High-Speed Railways s h a l l  be under-  
t aken  by t h e  Japanese  Na t iona l  Railways o r  t h e  Japan Railway Con- 
s t r u c t i o n  Corpora t ion ,  and t h e  o p e r a t i o n  t h e r e o f ,  by t h e  Japanese  
Na t iona l  Railways. 
Bas ic  Plan - A r t i c l e  5 
Taking i n t o  c o n s i d e r a t i o n  t h e  t r e n d s  o f  t r a n s p o r t  demand on 
r a i l w a y s ,  t h e  emphasized d i r e c t i o n  o f  l a n d  development and o t h e r  
m a t t e r s  f o r  t h e  e f f e c t i v e  implementa t ion  o f  t h e  c o n s t r u c t i o n  of  
t h e  High-Speed M i l w a y s ,  t h e  M i n i s t e r  o f  T r a n s p o r t  s h a l l ,  p u r s u a n t  
t o  t h e  p r o v i s i o n s  t o  b e  s e t  f o r t h  by Government O r d i n a n c e ,  d e c i d e  
upon a  b a s i c  p l a n  s p e c i f y i n g  t h e  r o u t e s  o f  High-Speed R a i l w a y s ,  
o n  which c o n s t r u c t i o n  i s  t o  be s t a r t e d  ( h e r e i n a f t e r  r e f e r r e d  t o  
a s  t h e  " c o n s t r u c t i o n  l i n e s " ) .  ( T h i s  b a s i c  p l a n  is h e r e i n a f t e r  
r e f e r r e d  t o  a s  t h e  " b a s i c  p l a n " . )  
2 .  The Y i n i s t e r  o f  T r a n s p o r t ,  i n  d e c i d i n g  upon t h e  b a s i c  
p l a n  p u r s u a n t  t o  t h e  p r o v i s i o n  o f  t h e  p r e c e d i n g  P a r a g r a p h ,  s h a l l  
b e f o r e h a n d  i n q u i r e  t h e  Rai lway C o n s t r u c t i o n  C o u n c i l .  The same 
s h a l l  a p p l y  when making c h a n g e s  i n  t h e  b a s i c  p l a n .  
3 .  The M i n i s t e r  o f  T r a n s p o r t ,  when h e  d e c i d e s  on t h e  b a s i c  
p l a n  p u r s u a n t  t o  P a r a g r a p h  1 ,  s h a l l  make it p u b l i c  w i t h o u t  d e l a y .  
The same s h a l l  a p p l y  when making c h a n g e s  i n  t h e  p l a n .  
I n s t r u c t i o n s  f o r  I n v e s t i a a t i o n  on C o n s t r u c t i o n  L i n e s  - A r t i c l e  6 
The M i n i s t e r  o f  T r a n s p o r t ,  when t h e  b a s i c  p l a n  i s  d e c i d e d  
upon a s  p r e s c r i b e d  i n  t h e  p r e c e d i n g  A r t i c l e ,  s h a l l  i n s t r u c t  t h e  
J a p a n e s e  N a t i o n a l  Rai lways o r  t h e  J a p a n  Rai lway C o n s t r u c t i o n  Cor- 
p o r a t i o n  t o  c o n d u c t  i n v e s t i g a t i o n s  n e c e s s a r y  i n  c o n s t r u c t i n g  con-  
s t r u c t i o n  l i n e s .  The same s h a l l  a p p l y  when making c h a n g e s  i n  t h e  
b a s i c  p l a n .  
C o n s t r u c t i o n  P l a n  - A r t i c l e  7 
P u r s u a n t  t o  t h e  p r o v i s i o n s  t o  be  s e t  f o r t h  by Government 
O r d i n a n c e ,  the X i n i s t e r  o f  T r a n s p o r t  s h a l l  d e c i d e  upon a  c o n s t r u c -  
t i o n  p l a n  f o r  t h e  c o n s t r u c t i o n  o f  c o n s t r u c t i o n  l i n e s  p r o v i d e d  i n  
t h e  b a s i c  p l a n  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  t h e  " c o n s t r u c t i o n  
p l a n " ) .  
2 .  The p r o v i s i o n  o f  P a r a g r a p h  2 ,  A r t i c l e  5 s h a l l  b e  a p p l i e d  
m u t a t i s  m u t a n d i s  when t h e  c o n s t r u c t i o n  p l a n  i s  t o  be  d e c i d e d  upon 
o r  amended. 
I n s t r u c t i o n s  f o r  C o n s t r u c t i o n  o f  C o n s t r u c t i o n  L i n e s  - A r t i c l e  8 
The : 4 i n i s t e r  o f  T r a n s p o r t ,  when t h e  c o n s t r u c t i o n  p l a n  i s  
d e c i d e d  upon p u r s u a n t  t o  t h e  p r o v i s i o n  o f  t h e  p r e c e d i n g  A r t i c l e ,  
s h a l l  i n s t r u c t  t h e  J a p a n e s e  N a t i o n a l  Ra i lways  o r  t h e  Japan  Xailway 
Cons t ruc t ion  Corporat ion t o  under take  t h e  c o n s t r u c t i o n  o f  t h e  
c o n s t r u c t i o n  l i n e s  i n  accordance wi th  t h e  c o n s t r u c t i o n  p lan .  The 
same s h a l l  app ly  when making changes i n  t h e  c o n s t r u c t i o n  p lan .  
Work Execution Plan - A r t i c l e  9 
The Japanese Nat ional  Railways o r  t h e  Japan Railway Construc- 
t i o n  Corporat ion,  i n  under taking t h e  c o n s t r u c t i o n  o f  t h e  cons t ruc -  
t i o n  l i n e s  under t h e  i n s t r u c t i o n s  p r e s c r i b e d  i n  t h e  preceding 
A r t i c l e ,  s h a l l  draw up, based on t h e  c o n s t r u c t i o n  p l a n ,  a work ex- 
e c u t i o n  plan  f o r  t h e  c o n s t r u c t i o n  l i n e s ,  i n d i c a t i n g  t h e  name of 
t h e  l i n e s ,  s e c t i o n s  t o  be c o n s t r u c t e d ,  work methods t o  be employed 
and o t h e r  m a t t e r s  t o  be s t i p u l a t e d  by M i n i s t r y  o f  Transpor t  Ordin- 
ance and submit it t o  t h e  H i n i s t e r  o f  Transpor t  f o r  approval .  The 
same s h a l l  app ly  when making changes in t h e  work execu t ion  p lan .  
2.  The work execut ion p l a n  under t h e  preceding Paragraph 
s h a l l  be accompanied by drawings i n d i c a t i n g  t h e  l o c a t i o n  o f  t h e  
l i n e  and o t h e r  documents t o  be s t i p u l a t e d  by Y i n i s t r y  o f  Transpor t  
Ordinance. 
3. The Japan Railway Cons t ruc t ion  Corporat ion s h a l l  be fo re -  
hand c o n s u l t  t h e  Japanese Nat ional  Railways when it draws up o r  
modif ies  a work execut ion plan  p r e s c r i b e d  i n  Paragraph 1 .  
4 .  The Japan Railway Cons t ruc t ion  Corpora t ion ,  on r e c e i v i n g  
t h e  approva l  p resc r ibed  i n  Paragraph 1 ,  s h a l l  submit  documents 
r e l e v a n t  t o  t h e  work execut ion plan  t o  t h e  Japanese  Nat ional  Ra i l -  
ways. 
Designat ion of Acts X e s t r i c t e d  Areas and C a n c e l l a t i o n  t h e r e o f  - 
A r t i c l e  10 
The M i n i s t e r  of Transpor t  may s p e c i f y  a r e a s  and d e s i g n a t e  
t h e  same a s  a c t s  r e s t r i c t e d  a r e a s  when he deems t h a t  t h e  r e s t r i c -  
t i o n  o f  t h e  a c t s  p resc r ibed  i n  Paragraph 1 ,  A r t i c l e  1 1  a r e  neces- 
s a r y  f o r  t h e  smooth execut ion o f  t h e  c o n s t r u c t i o n  o f  High-Speed 
Railways on t h e  land p resc r ibed  by Government Ordinance and needed 
f o r  t h e  c o n s t r u c t i o n  o f  High-speed Railways approved pur suan t  t o  
Paragraph 1 of  t h e  preceding A r t i c l e .  
2 .  The l i n i s t e r  of  T r a n s p o r t ,  i n  d e s i g n a t i n g  a c t s  r e s t r i c t e d  
a r e a s  a s  provided  i n  t h e  p reced ing  Paragraph,  s h a l l  beforehand 
a sk  t h e  op in ion  o f  t h e  Japanese  : Ja t ional  Railways o r  t h e  Japan 
Railway C o n s t r u c t i o n  Corpora t ion  ( h e r e i n a f t e r  r e f e r r e d  t o  a s  t h e  
"execu to r  of  c o n s t r u c t i o n " ) .  
3. The n i n i s t e r  o f  T r a n s p o r t ,  when he  deems it qeces sa ry  i n  
d e s i g n a t i n g  a c t s  r e s t r i c t e d  a r e a s  p u r s u a n t  t o  Paragraph 1 ,  may 
r e q u i r e  t h e  e x e c u t o r  o f  c o n s t r u c t i o n  t o  submit  neces sa ry  d a t a .  
4 .  The M i n i s t e r  of  T r a n s p o r t ,  i n  d e s i g n a t i n g  a c t s  r e s t r i c t e d  
a r e a s  p u r s u a n t  t o  Paragraph 1 ,  s h a l l  make p u b l i c  t h e  s a i d  a c t s  
r e s t r i c t e d  a r e a s  pu r suan t  t o  t h e  p r o v i s i o n s  t o  be  set f o r t h  by 
M i n i s t r y  o f  T ranspor t  Ordinance ,  and i n  a d d i t i o n ,  p r e s e n t  t h e  
drawing t h e r e o f  t o  p u b l i c  i n s p e c t i o n .  
5. The X i n i s t e r  o f  T r a n s p o r t ,  upon comple t ion  o f  cons t ruc -  
t i o n  work on High-Speed Railways i n  t h e  a c t s  r e s t r i c t e d  a r e a s  
des igna t ed  under t h e  p r o v i s i o n  o f  Paragraph 1 ,  s h a l l  promptly 
c a n c e l  t h e  d e s i g n a t i o n  o f  t h e  a c t s  r e s t r i c t e d  a r e a s  and make pub- 
l i c  t h e  c a n c e l l a t i o n  pu r suan t  t o  t h e  p r o v i s i o n s  t o  be  set f o r t h  
by H i n i s t r y  o f  T ranspor t  Ordinance:  t h e  same s h a l l  app ly  when he 
deems it no longe r  neces sa ry  t o  keep t h e  a r e a  r e s t r i c t e d  of  a c t s  
b e f o r e  t h e  c o n s t r u c t i o n  work i s  completed.  
6.  The p r o v i s i o n s  o f  Paragraph 2 s h a l l  be a p p l i e d  m u t a t i s  
mutandis when c a n c e l l i n g  t h e  d e s i g n a t i o n  o f  a c t s  r e s t r i c t e d  a r e a s  
p u r s u a n t  t o  t h e  p r o v i s i o n  of  the p reced ing  Paragraph.  
A c t s  R e s t r i c t e d  - A r t i c l e  11 
I n  t h e  a c t s  r e s t r i c t e d  a r e a s ,  d e s i g n a t e d  pu r suan t  t o  t h e  
p r o v i s i o n  o f  Paragraph 1 of  t h e  p reced ing  A r t i c l e ,  no one s h a l l  
change t h e  form and t h e  c o n s t i t u t i o n  of  l a n d ,  o r  b u i l d ,  r e c o n s t r u c t  
o r  add any s t r u c t u r e  t h e r e i n ;  provided  t h a t  an e x c e p t i o n  may be  
made f o r  t h e  a c t s  performed a s  emergency measures necessitated by 
an  e x t r a o r d i n a r y  d i s a s t e r  o r  o t h e r  a c t s  t o  be p r e s c r i b e d  by 
Government Ordinance.  
2 .  I n  c a s e  a  person s u f f e r s  a  l o s s  frcm t h e  r e s t r i c t i o n  of 
a c t s  under  t h e  p r o v i s i o n  of  t h e  p reced ing  Paragraph,  t h e  e x e c u t o r  
of c o n s t r u c t i o n  s h a l l  compensate f o r  the  l o s s  t h e  s a i d  person 
would normally i n c u r .  
3 .  The compensation f o r  t h e  l o s s  r e f e r r e d  t o  i n  t h e  preced- 
ing  Paragraph s h a l l  be nego t i a t ed  between t h e  execu to r  of con- 
s t r u c t i o n  and t h e  person s u s t a i n i n g  t h e  l o s s .  
4. When no conclus ion is  reached i n  t h e  n e g o t i a t i o n  r e f e r r e d  
t o  i n  t h e  preceding Paragraph, t h e  execu to r  of c o n s t r u c t i o n  o r  
t h e  person s u s t a i n i n g  t h e  l o s s  may, i n  accordance wi th  t h e  p rov i -  
s i o n s  t o  be s e t  f o r t h  by Government Ordinance,  apply  t o  t h e  Land 
Expropr i a t ion  Committee f o r  a r b i t r a t i o n  provided f o r  under A r t i c l e  
94 of t h e  Land Expropr ia t ion  Law (Law No. 219 of  1951). 
Entry  i n t o  o r  Temporary Use of Land Belonging t o  Other  Persons - 
A r t i c l e  12 
The Japanese  Nat ional  Railways o r  t h e  Japan Railway Construc- 
t i o n  Corporat ion,  o r  a  person commissioned the reby ,  may, when 
n e c e s s i t y  compels i n  performing i n v e s t i g a t i o n ,  survey o r  work f o r  
t h e  c o n s t r u c t i o n  o f  High-Speed Railways, e n t e r  t h e  l and  possessed 
by o t h e r  persons  o r  t empora r i ly  use  t h e  l and  of o t h e r  persons  
when no s p e c i a l  use  is made o f  t h e  s a i d  l a n d ,  a s  a  yard f o r  p lace-  
ment o f  m a t e r i a l s  o r  a s  a  work p l a c e ,  w i th in  t h e  l i m i t  o f  n e c e s s i t y .  
2 .  Those e n t e r i n g  the  land possessed by o t h e r  persons  by 
v i r t u e  o f  t h e  p rov i s ion  o f  t h e  preceding Paragraph s h a l l  before-  
hand n o t i f y  t h e  occupant t o  t h a t  e f f e c t ;  provided t h a t  t h i s  s h a l l  
n o t  app ly  i n  c a s e s  where it  is d i f f i c u l t  t o  g i v e  p r i o r  n o t i c e .  
3.  In  c a s e  a  person i n t e n d s  t o  e n t e r  t h e  l and  possessed by 
o t h e r  persons  pursuant  t o  t h e  p rov i s ion  of Paragraph 1, where 
t h e r e  is a  b u i l d i n g  s t and ing  o r  a  fence  o r  a  r a i l i n g  p u t  up around, 
t h e  person e n t e r i n g  t h e  land s h a l l ,  i n  e n t e r i n g ,  n o t i f y  t h e  posses- 
s o r  o f  t h e  s a i d  land t o  t h a t  e f f e c t  beforehand. 
U. No one s h a l l  e n t e r  t h e  land p resc r ibed  i n  t h e  preceding 
Paragraph be fo re  s u n r i s e  o r  a f t e r  s u n s e t  wi thou t  permiss ion by 
t h e  possesso r  o f  t h e  land.  
5. Those e n t e r i n g  t h e  l and  possessed by o t h e r  persons  pur- 
suan t  t o  t h e  p rov i s ion  of Paragraph l s h a l l  c a r r y  wi th  them an 
i d e n t i f i c a t i o n  c e r t i f i c a t e  and st-ow it when r eques t ed  by a person 
concerned.  
6. Those i n t e n d i n g  t o  t e m p o r a r i l y  use  a s  a yard  f o r  p l ace -  
ment o f  m a t e r i a l s  o r  a s  a work p l a c e ,  t h e  l and  be lon ing  t o  o t h e r  
persons  and n o t  i n  use ,  pu r suan t  t o  t h e  p r o v i s i o n  i n  Paragraph 1 ,  
s h a l l  g i v e  t h e  occupant  and t h e  owner of &Ae l and  p r i o r  n o t i c e  
and a s k  t h e i r  op in ions .  
7.  The occupant  o r  t h e  owner of t h e  l and  s h a l l  n o t ,  u n l e s s  
he has  a j u s t  r eason ,  r e f u s e  o r  o b s t r u c t  t h e  e n t r y  i n t o  o r  t h e  
temporary use  of t h e  land provided in Paragraph 1 .  
8 .  The p r o v i s i o n s  of Paragraph 1 through U of  t h e  preceding 
A r t i c l e  s h a l l  be a p p l i e d  m u t a t i s  rnutandis,  i n  r ega rd  t o  t h e  com- 
pensa t ion  f o r  a l o s s  s u s t a i n e d  by a person from t h e  e n t r y  i n t o  
o r  temporary use  of land p r e s c r i b e d  i n  Paragraph 1 .  
9 .  The form and o t h e r  m a t t e r s  o f  t h e  i d e n t i f i c a t i o n  c e r t i -  
f i c a t e  provided i n  Paragraph 5 s h a l l  be dec ided  by M i n i s t r y  of 
T ranspor t  Ordinance.  
F i n a n c i a l  :.leasures and Othe r s  - A r t i c l e  1 3  
I n  view of t h e  importance o f  t h e  r o l e  t o  be  p layed by High- 
Speed Railways i n  t h e  comprehensive and e x t e n s i v e  development of 
t h e  l and ,  i n  t h e  growth of n a t i o n a l  economy and i n  t h e  improve- 
ment of  t h e  p e o p l e ' s  l i f e ,  and i n  view of t h e  u r g e n t  need f o r  
c o n s t r u c t i o n  of High-Speed Railways,  t h e  S t a t e  s h a l l  a r r a n g e  f o r  
t h e  p r o v i s i o n  o f  a i d  f o r  t h e  funds  needed f o r  t h e  c o n s t r u c t i o n  
t h e r e o f  and t a k e  o t h e r  necessa ry  measures.  
2 .  In  view o f  t h e  importance of t h e  r o l e  which High-Speed 
Railways a r e  t o  p l a y  i n  t h e  development and p r o g r e s s  o f  t h e  l o c a l -  
i t i e s  and i n  t h e  improvement o f  t h e  l i f e  of t h e  i n h a b i t a n t s  t h e r e -  
o f ,  l o c a l  p u b l i c  bod ie s  s h a l l  endeavor t o  t a k e  necessa ry  measures 
wi th  r e s p e c t  t o  f i n a n c i a l  a i d  needed f o r  t h e  c o n s t r u c t i o n  of High- 
Speed Railways and lend t h e i r  good o f f i c e s  f o r  t h e  a c q u i s i t i o n  o f  
t h e  l and  needed f o r  t h e  c o n s t r u c t i o n  t h e r e o f .  
Exception t o  App l i ca t ion  o f  t h e  Japanese  Nat ional  Railway Law - 
A r t i c l e  14 
[Omitted.  I 
Delegat ion o f  Power t o  Min i s t ry  o f  Transpor t  Ordinance - A r t i c l e  15 
[Omitted.] 
P u n i t i v e  P rov i s ions  - A r t i c l e  16 
Any person f a l l i n g  under any o f  t h e  fo l lowing i tems s h a l l  be 
punished wi th  a  f i n e  not  exceeding 100,000 yen: 
( 1 )  A person who v i o l a t e s  t h e  p r o v i s i o n  of Paragraph 1 ,  
A r t i c l e  1 1 .  
( 2 )  A person who v i o l a t e s  t h e  p r o v i s i o n  o f  Paragraph 7 ,  
A r t i c l e  12. 
A r t i c l e  17 
When t h e  r e p r e s e n t a t i v e  of a  j u r i d i c a l  person,  o r  a  Troxy, 
any o f  t h e  employees, i nc lud ing  s e r v a n t s ,  o f  a  j u r i d i c a l  person 
o r  a  person,  commits an o f f e n s e  of t h e  preceding A r t i c l e  i n  con- 
nec t ion  wi th  t h e  bus iness  o f  t h e  j u r i d i c a l  person o r  t h e  person,  
not  o n l y  t h e  a c t u a l  o f fender  b u t  a l s o  t h e  j u r i d i c a l  person o r  t h e  
person concerned s h a l l  be punished wi th  f i n e  p resc r ibed  i n  t h e  
same A r t i c l e .  
A r t i c l e  18 
I n  c a s e  t h e  Japanese Nat ional  Railways o r  t h e  Japan Railway 
Cons t ruc t ion  Corporat ion f a i l s  t o  seek approval  i n  v i o l a t i o n  of 
t h e  p rov i s ion  o f  Paragraph 1 ,  A r t i c l e  9 ,  t h e  o f f i c e r  of t h e  
Japanese  Nat ional  Railways o r  o f  t h e  Japan Railway Cons t ruc t ion  
Corporat ion having committed t h e  o f f e n s e  s h a l l  be punished wi th  
a  f i n e  no t  exceeding 100,000 yen. 
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T a b l e  1: CHRONOLOGY OF THE N E W  TOKAIDO LINE 
DATE 
n a y  10  1956  
Aug 30  1957  
Sep  11  1957  
Apr 8 1958 
J u l  7 1958  
Aug 2 1  1958  
Feb 17 1959  
Nar 3 1  1959  
Apr 13 1959  
Apr 18  1 9 5 9  
Apr 2 0  1959  
Nov 17 1 9 5 9  
Dec 16  1959  
J a n  27 1 9 6 0  
Feb 7 -10  1 9 6 0  
Nar 14-17 1 9 6 0  
ITEM 
I n v e s t i g a t i o n  Committee f o r  Enhancement o f  T r a f -  
f i c  C a p a c i t y  o f  Toka ido  L i n e  was e s t a b l i s h e d  i n  
t h e  Head Off  i c e .  
J a p a n e s e  N a t i o n a l  Ra i lways  Trunk L i n e  I n v e s t i g a -  
t i o n  Committee was e s t a b l i s h e d  i n  t h e  M i n i s t r y  
o f  T r a n s p o r t a t i o n  by  C a b i n e t  d e c i s i o n .  
The f i r s t  m e e t i n g  o f  t h e  s a i d  Committee was 
c a l l e d .  
The New Tokaido  L i n e  C o n s t r u c t i o n  S t a n d a r d s  I n -  
v e s t i g a t i o n  Committee was o r g a n i z e d  i n  t h e  Head 
O f f i c e .  
JNR Trunk L i n e  I n v e s t i g a t i o n  Committee s u b m i t -  
t e d  i ts  f i n a l  r e p o r t  t o  t h e  T r a n s p o r t a t i o n  Min- 
i s t r y  e m p h a s i z i n g  t h e  n e c e s s i t y  o f  c o n s t r u c t i n g  
a  new line a l o n g  t h e  Tokardo r o u t e .  
The N e w  Tokaido  L i n e  I n v e s t i g a t i o n  O f f i c e  s t a r t -  
e d  a e r i a l  p h o t o g r a p h i c  s u r v e y .  
The N e w  T o k a i d o  L i n e  C o n s t r u c t i c n  S t a n d a r d s  I n -  
v e s t i g a t i o n  Committee s u b m i t t e d  a n  i n t e r m e d i a t e  
r e p o r t  t o  t h e  P r e s i d e n t  o f  JNR. 
A p p r o p r i a t i o n  was made f o r  t h e  N e w  Tokaido  L i n e  
i n  t h e  1959  b u d g e t .  
The T r a n s p o r t a t i o n  M i n i s t e r  approved  c o n s t r u c -  
t i o n  o f  t h e  New T o k a i d o  Line .  (A.C. e l e c t r i c  
t r a c t i o n  was a p p r o v e d .  ) 
N e w  Tokaido  Line  C o n s t r u c t i o n  D i v i s i o n  was e s -  
t a b l i s h e d  a t  Tokyo. 
The ground  b r e a k i n g  ceremony was h e l d  a t  t h e  
s i te  o f  e a s t  p o r t a l  o f  Tanna t u n n e l .  
The c o n s t r u c t i o n  i f  n i n e  i n t e r m e d i a t e  s t a t i o n s  
( l a t e r  r e v i s e d  t o  1 0 )  o n  t h e  New Tokaido  L i n e  
was approved  by t h e  T r a n s p o r t a t i o n  N i n i s t e r .  
New Tokaido  L i n e  C o n s t r u c t i o n  D i v i s i o n s  were e s -  
t a b l i s h e d  a t  S h i z u o k a ,  Nagoya and Osaka.  
The s i t e s  o f  t h e  t e r m i n a l  s t a t i o n s  "Tokyo" and 
*OsakaR were a p p r o v e d  by t h e  T r a n s p o r t a t i o n  
X i n i s t e r .  
C u r r e n t  c o l l e c t i o n  i n  h i g h  s p e e d  o p e r a t i o n  was 
t e s t e d  w i t h  c o n t i n u o u s  mesh c a t e n a r y  on t h e  
Tohoku L i n e .  
Per formance  o f  s i x - p o s i t i o n  a u t o m a t i c  t r a i n  con-  
t r o l  equ ipment  was t e s t e d  on  t h e  o l d  Toka ido  
L i n e .  
- 
Apr 1 1  1960 
~ a y  5  1960 
May 12 1960 
May 19-26 1960 
Jun 20-25 1950 
Nov 13-22 1960 
Nov 14-1 6  1960 
Feb - Mar 1961 
May 1 1961 
Jun 27-Jul 1  
1961 
Aug 3 1961 
. I  I 
Sep 15 1961 
Sep 19-17 1961 
Oct 11-13 1961 
Oct 18 1961 
Nov 8  1961 
New Tokaido Line General  Department was s e t  up 
i n  t h e  Head O f f i c e  o r g a n i z a t i o n .  
A miss ion from t h e  I n t e r n a t i o n a l  Bank f o r  Recon- 
s t r u c t i o n  and Development came t o  Japan. 
They s t ayed  i n  Japan f o r  abou t  one month, inves-  
t i g a t i n g  economic and t e c h n i c a l  problems con- 
ce rn ing  t h e  New Tokaido Line.  
Amendments t o  J N R  Cons t ruc t ion  S e g u l a t i o n  was 
approved by t h e  Transpor t a t ion  M i n i s t e r  i n  con- 
n e c t i o n  wi th  t h e  New Tokaido Line.  
Cur ren t  c o l l e c t i o n  t e s t  o f  t h e  cont inuous  mesh 
ca tena ry  was c a r r i e d  o u t  i n  t h e  p resence  of t h e  
miss ion from t h e  I n t e r n a t i o n a l  Bank f o r  Recon- 
s t r u c t i o n  and Development on t h e  Tohoku Line 
(160 km/h). 
Performance t e s t  of e l e c t r o n i c  c e n t r a l i z e d  t r a f -  
f i c  c o n t r o l  system was c a r r i e d  o u t  on t h e  
Tohoku Line.  
The c u r r e n t  c o l l e c t i o n  i n  high speed o p e r a t i o n  
was t e s t e d  wi th  normal compound c a t e n a r y ,  modi- 
f i e d  Y t ype  compound c a t e n a r y  and composite 
type  compound c a t e n a r y  system on t h e  o l d  
Tokaido Line (1 75 km/h) . 
Serv ice  t e s t  of tes t -manufactured pantograph 
was c a r r i e d  o u t  by us ing c a t e n a r y  t e s t i n g  c a r  
on t h e  o l d  Tokaido Line. 
Wind v e l o c i t y  t e s t  a t  embankments. 
Con t rac t  f o r  a  loan  o f  80 m i l l i o n  d o l l a r s  was 
executed a t  Washington between J N R  and t h e  In- 
t e r n a t i o n a l  Bank f o r  Reconst ruct ion and Develop- 
ment. 
Tes t  on p reven t ion  of i n d u c t i v e  i n t e r f e r e n c e  t o  
s i g n a l l i n g  and telecommunication.  
P r i n c i p a l  i tems of c o n s t r u c t i o n  s t a n d a r d s  of 
t h e  New Tokaido Line were decided.  
Adoption o f  I n d u s t r i a l  f requency,  60 c p s ,  was 
decided f o r  t h e  New Tokaido Line.  
S p e c i f i c a t i o n s  f o r  p ro to type  e l e c t r i c  c a r  were 
l a i d  down. 
Overa l l  t e s t  o f  automat ic  t r a i n  c o n t r o l  equip- 
ment on t h e  Hokuriku Line. 
Current  c o l l e c t i o n  o f  compound composite c a t e -  
nary i n  h igh speed o p e r a t i o n  was t e s t e d  under 
va r ious  c o n d i t i o n s  on t h e  Tohoku Line. 
The f i n a l  r o u t e  l o c a t i o n  was decided.  
Orders  were g iven t o  f i v e  r o l l i n g  s t o c k  manu- 
f a c t u r e r s  f o r  p ro to type  e l e c t r i c  r a i l c a r s .  
Nov 13-Dec 12 
1961 
Jan 26-27 1962 
Mar 1 1962 
Mar 15 1962 
Jun 21 1962 
June  33 1962 
J u l  4 1962 
J u l  15-16 1962 
Sep 20 1962 
O c t  30 1962 
Nov 11-13 1962 
J a n  14 1963 
Feb 28-Mar 1 
1963 
?lar 1 1  1963 
Xar 23 1963 
?lar 30 1963 
Apr 1 1  1963 
Nay 21 1963 
J u l  14-26 1963 
Aug 5 1963 
E l e c t r i c  wave p ropaga t ion  t e s t  f o r  t r a i n  r a d i o  
t e l ephone  between Tokyo and Osaka. 
The a n t i - s k i d  equipment tes t  was c a r r i e d  o u t  by 
t h e  d i e s e l  r a i l c a r  "KIHA 60" on t h e  N a r i t a  Line .  
S tandard  S p e c i f i c a t i o n s  and Designs f o r  Con- 
s t r u c t i o n  of E l e c t r i c  I n s t a l l a t i o n s  were e s t a b -  
l i s h e d .  
E l e c t r i c  and t r a c k  l a y i n g  works s t a r t e d .  
Humamatsu workshop was chosen f o r  workshop i n  
cha rge  o f  r e p a i r  o f  r o l l i n g  s t o c k  of t h e  New 
Tokaido Line.  
Test-run s e c t i o n  o f  t h e  N e w  Tokaido Line  was 
p a r t i a l l y  completed and p u t  i n t o  use  f o r  tests. 
fiigh-speed t r a c k  i n s p e c t i o n  c a r  was completed 
and pu t  i n t o  o p e r a t i o n  on t h e  t e s t - r u n  s e c t i o n .  
The p ro to type  t r a i n  r an  a t  110 km/h. 
New Tanna t u n n e l  bored through.  
The p ro to type  t r a i n  recorded 200 km/h. 
O v e r a l l  t e s t  a t  t h e  speed of 200 km/h by t h e  
p ro to type  t r a i n .  
A i r t i g h t n e s s  test  wi th  p ro to type  t r a i n .  
High speed tes t  i n  r e s p e c t  o f  v i b r a t i o n ,  p re s -  
s u r e ,  deformat ion  and s t r a i n  o f  embankment; 
s t r e s s  and d e f l e c t i o n  of b r i d g e ;  v i b r a t i o n  of 
p i e r ;  v i b r a t i o n  of hard rock  ground; and t r a i n  
wind p r e s s u r e  and wind v e l o c i t y  a long  t r a c k  and 
i n  tunne l .  
T e s t  on pass ing  each o t h e r  o f  t r a i n s  r u ~ i n g  a t  
200 km/h. 
JNR made a  c o n t r a c t  w i th  t h e  New Tokaido Line  
E l e c t r i c  Car Y a n u f a c t u r e r ' s  Union t o  manufac- 
t u r e  180 e l e c t r i c  c a r s  f o r  commercial s e r v i c e .  
The p ro to type  t r a i n  r a n  a t  256 km/h. 
UN ECAFE Study Week on t h e  New Tokaido Line was 
begun. 
T o t a l  budget  f o r  c o n s t r u c t i o n  o f  t h e  New 
Tokaido Line was r e v i s e d  because o f  rise i n  
l and  purchase  p r i c e  and compensation expense ,  
and s o  on. 
Human eng inee r ing  t e s t  f o r  t h e  crew o f  h igh  
speed t r a i n .  
Decis ion  was made on c o n s t r u c t i o n  o f  l a r g e -  
s i z e d  d i e s e l  locomotive f o r  r e scue  s e r v i c e  i n  
c a s e  o f  emergency. 
o c t  2 5  1963 
Apr 1 1964 
Apr 2 8  1964 
J u l  1 1964 
J u l  25 1964 
Aug 15 1964 
Aug 2 4  1964 
Aug 2 5  1964 
Oct  1 1964 
UIC ORE p a r t y  made t e s t  r i d e  on t h e  t e s t  run 
s e c t  ion .  
New Tokaido Line Regional  O f f i c e  was e s t a b l i s h -  
ed  t o  make p r e p a r a t i o n  f o r  opening  o f  s e r v i c e .  
T e s t  run  began on t h e  s e c t i o n  between Maibara 
and T o r i g a i .  
R a i l  l a y i n g  was completed.  
T e s t  run  began on t h e  whole l i n e  between Tokyo 
and Shin-Osaka. 
CSC and CTC equipments i n s t a l l e d .  
T e s t  run s u c c e s s f u l l y  made: f i v e  hour s  between 
Tokyo and Shin-Osaka. 
T e s t  run s u c c e s s f u l l y  made: f o u r  hour s  between 
Tokyo and Shin-Osaka. 
The New Tokaido L ine  b e g i n s  i t s  commercial  
s e r v i c e .  
3. THE FRAMEWORK OF ANALYSIS 
This study assesses the Shinkansen Program as an example of 
large-scale development projects. The Second Comprehensive Na- 
tional Development Plan for Japan stated that: 
Large-scale development projects are construc- 
tion projects to give impetus to regional development 
using new techniques and to encourage effective use 
of the national land. 
The Shinkansen Program is an example of national development 
management of part of the national socio-economic system. 
The forming of large-scale development programs is a new com- 
prehensive and integrative tool for development. The State Plan 
of Electrification of Russia (GOELRO) in the Soviet Union, which 
began more than 50 years ago, and the TVA in the USA, which started 
more than 40 years ago, can be considered the first examples of 
large-scale development programs. However, widespread development 
of such programs occurred only 10-15 years ago as a result of recent 
economic and technological achievements and complexities. [1,2,5,6, 
7,9,11,12,14,15,18,20] 
Large-scale development programs are becoming a universal tool 
in development processes in many developed as well as developing 
countries, and in centrally planned as well as market economies. 
Large-scale development programs are used at national, regional 
and sectoral levels by countries with different socio-economic sys- 
tems as well as with different experience in management. 
The past few years have shown that the question of how to 
manage and control development processes at almost all levels in 
socioeconomic societies (national, regional or sectoral) is not a 
trivial one. 
Unfortunately, the accumulation of knowledge in the field of 
management and the ability to control development, especially the 
application of large-scale development programs, is still rather 
limited. [3,4,6,8,13,19] 
Therefore, retrospective case studies of large-scale develop- 
ment programs are important, especially when interdisciplinary 
and international dimensions are also taken into consideration. 
It is too early to propose a holistic or fully systemic approach 
to studying such a complex system as a large-scale development 
program. Nevertheless, an analytic framework can be used for the 
analysis and evaluation of existing programs, as well as for the 
formation of new ones. 
The analytic framework we used for the Shinkansen Program is 
shown in Figure 3 . 1  . 
The assessment is based mainly on an analysis of a societal 
process which leads to the definition of the program's issues. 
The process is seen as going through three modes: debate, policy, 
generation, and decision makinp. The development program, defined 
by the societal process, going through the three above modes, shapes 
finally the eco-techno-economic system, which is the object of the 
program's performance. 
Any large-scale development program is imbedded in the socio- 
economic system, as is shown in Figure 3.2. 
In the case of the Shinkansen Program, is is sufficient to 
consider the following as subsystems of the eco-techno-economic 
system: the national transport system, the national railway system, 
the national environmental system, the nation-wide regional system, 
and the national economic system (Figure 3 . 3 ) .  Each subsystem's 
analysis has the same general format (Table 3 . 1 )  andeachsubsystem 
has its own dynamic description and actor role involved, as well as 
in inter-relation matrix analysis. 
Inter-relation analysis between issues, actors, and program 
phases (Figure 3 . 4 )  gives us an opportunity to specify the main 
advantages and disadvantages of the program, the main advocates 
and opponents, as well as the possible future of the program. The 
important part of the program analysis is that it also surveys the 
application of models for some subsystems, as well as for a whole 
program. 
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T a b l e  3.1 FORMAT OF SUBSYSTEY ANALYSIS: THE SHINMNSEN AND 
SUBSYSTEM ISSUES 
1. Main f e a t u r e s  o f  t h e  s u b s y s t e m  i n  J a p a n :  
1.1 The s i t u a t i o n  p r i o r  t o  t h e  c o n s t r u c t i o n  o f  t h e  Toka ido  
S h i n k a n s e n ;  
1.2 The s i t u a t i o n  a f t e r  t h e  Toka ido  S h i n k a n s e n  was b u i l t :  
1.3 The p r e s e n t  s i t u a t i o n .  
2. Main a c t o r s  i n v o l v e d  i n  t h e  s u b s y s t e m  deve lopment :  
2.1 N a t i o n a l  government ;  
2.2 P u b l i c  c o r p o r a t i o n ;  
2.3 P r i v a t e  s e c t o r  o f  t h e  economy: 
2.4 L o c a l  government:  
2.5 C i t i z e n s .  
3. ?lain i s s u e s :  
1 I s s u e  1 
2 I s s u e  2 
3 I s s u e  3 
U I s s u e  3 
5 I s s u e  5 
5 .  C o n c l u s i o n s .  
Appendix 1: A p p l i c a t i o n  o f  m o d e l s ,  computer  and  s y s t e m s  a n a l y s i s .  
Appendix 2: A d d i t i o n a l  d a t a .  
Issue 1 
Actors 1 
Preprogram 
I stage 
I1 s tage 
111 s tage  
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Figure 3 . 4  INTERACTION ?lATRIXES 
The overall evaluation should be based on inter-relations as 
well as comparative analysis. The inter-relation between people, 
institutions, environment, and technology are essential for the 
evaluation of any large-scale development program, but they became 
crucial for the Shinkansen Program (Figure 3.5). 
The framework for an analysis of large-sclae programs presented 
here may be used, not only for scientific purposes, but, to some ex- 
tent, also for improving program supervision and management, as is 
shown, for example, in Figure 3.6. 
The implementation of the development program, due to its in- 
terinstitutional character and strong interaction with the political, 
social, economic, and physical environments, comes under different 
pressures and disturbances, which make program changes necessary. 
Therefore, it is useful and sometimes necessary to evaluate the pro- 
gram in order to assess how successful it has been. 
Periodic evaluation of the development programs may play an im- 
portant role in improving their effectiveness. Evaluation of the 
development programs should also be included in the analytic frame- 
work. 
Evaluation of the program can be considered a feedback mechanism 
(see Figure 3.61, including identification of program goals, evalua- 
tion criteria, and clientele groups or actors. The concept of cli- 
entele groups or actors should be construed broadly to include, not 
only those who are ultimately affected by a particular program, but 
also those who create and develop it. 
Evaluation analysis requires a consideration of convergent 
and divergent interests, cooperative and competitive actions, va- 
lues and motives, categorization of actors, relationship or link- 
age among actors, information bases, adequacy of information bases, 
relevance and accessibility of actors, types of decisions and their 
consequences, and the issues or problems that emerge. 
The evaluation process should also include several comparisons: 
(1) Comparison of program before and after; 
( 2 )  Time trend projection of pre-program data versus actual 
post-program data: 
POPULATION MIX E I  
VALUES,  
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0) Comparison with system segments not served by the 
program; 
( 4 1  Comparisons of planned versus actual performances. 
Evaluating a development program can improve its effective- 
ness. 
However, the purpose of this report is purely scientific; 
therefore, many simplifications, hypothesis, and paradigms have 
been introduced. 
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PART I1 
SUBSYSTEM ANALYSIS 

4. THE SHINKANSEN AND TRANSPORTATION 
4.1 Introduction 
For many developed countries in both the East and the West 
the creation of new--or the further development of existing--in- 
tercity passenger transportation systems represents one of the 
major future problems with great significance on a national and 
international scale. It is generally accepted that a new aqe of 
intercity transportation was heralded in Japan by the opening of 
the Tokaido-Shinkansen in 1964. 
The success of the Japanese effort encouraged several nations 
to change their minds with regard to the role of railways in inter- 
city passenger transport. A so-called "railway renaissance" began 
in a number of nations. This development was characterized by com- 
prehensive studies on the future of inter-city rail transport at 
speeds in the Shinkansen range, carried out, for example, in: 
- The USA, especially with respect to the Northeast 
corridor between Boston and Washington; 
- USSR for the Moscow - Leningrad connection; 
- France for the Paris - Lyon line: 
- Italy for the Direttissiao Rome - Florence: 
- FRG, regarding the connection between Hannover 
and WUrzburg, and others; 
- And the UK with respect to the High SpeedTrain (HST) and 
Advanced Passenger Train (APT) Projects (along the east 
cost and for the connection between London, Edinburgh and 
Glasgow) . 
A small number of countries, among them France and the FRG, 
have already started to build high-speed trunk lines. Possibilities 
of a West-European high-speed ground transportation system covering 
the UK, France, the Netherlands, Belgium, ERG, Italy and Switzerland 
were studied by an international expert group of the OECD (1977). 
This situation poses the question: What contribution can rea- 
listically be expected from systems analysis methods in the develop- 
ment of inter-city passenger transportation systems? 
One way of dealing with this question consists in a retro- 
spective analysis of the most advanced system that presently exists, 
i.e., the Japanese Shinkansen, from a transportation systems analysis 
point of view focusing on these questions: 
- :fiat lessons can be learned from the Japanese 
experience? 
- What role did systems analysis play in the process of 
transportation systems planning? 
- How can the future of the Shinkansen program be judged 
from a transportation point of view? 
Transportation systems analysis is here understood as the 
retrospective investigation of the complex and complicated inter- 
relations between the three basic components: DEMAND, SUPPLY, and 
ACTORS (see Figure 4.1 ) . 
Any transportation system is characterized by: 
( 1 1 Transportation demand 
( 2  1 Transportation supply 
( 3 )  The interaction between demand and supply, which concerns: 
- supply changes forced by requirements of demand, 
and 
- a feedback from supply improvements to the demand 
situation via t!e attractiveness of the individual 
modes, i.e., via modal-split changes and inducement 
of new traffic demand. 
The status and development of traffic demand and transport 
supply depend on two types of factors: 
DEMAND FACTORS such as 
- ECONOMIC PARAMETERS (level and spatial distribution of 
economic activities) 
- POPULATION (growth and spatial distribution) 
- AUTOMOBILE OWNERSHIP 
- SOCIAL-POLITICAL ASPECTS (social costums) 
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SUPPLY FACTORS, which are characterized by 
- the available INFRASTRUCTURE, VEHICLES and OPERATION 
TECHNOLOGIES for the individual transport modes, and 
- certain IMPACTS on 
(a) safety, 
(bl mobility, 
(c) environment, 
( d )  resources in terms of energy and land consumption. 
Moreover, the indirect impact of transport supply factors on 
the above-mentioned demand factors has to be taken into account 
(Figure 4.1). 
Besides the socio-economic technological factors mentioned 
here, demand and supply are influenced by different categories of 
human actors. These are: 
(1) The TRAVELLERS, i.e., the users of the transportation 
system: their decisions to use private cars, trains or 
planes, respectively, influence directly the modal split 
and the equilibrium supply and demand. 
(2) The RESIDENTS, i.e., the people who are living or working 
near the transport facilities and therefore can experience 
an endangering of their living and working environment. 
( 3 )  The TRANSPORT COMPANIES which are operating and con- 
structing the individual transport systems. 
(4) GOVERNMENTAL INSTITUTIONS like the Cabinet, the Diet, 
the Ministries. 
( 5 )  INTERNATIONAL ACTORS supporting the development of na- 
tional transportation systems economically, technically, 
or morally (e.g., World Bank, international transporta- 
tion organizations like the International Union of Rail- 
ways (UIC), the Organization of Economic Cooperation and 
Development (OECD) , the Council for Mutual Economic Assi- 
tance (CMEA), and the Association of Railways of the CXEA 
countries (OSSHD) . 
Each o f  t h e s e  a c t o r s  is c o n c e r n e d  a b o u t  c e r t a i n  c l a s s e s  o f  
o b j e c t i v e s ,  which may d i f f e r  f rom e a c h  o t h e r  r e m a r k a b l y .  These  
o b j e c t i v e s ,  o r  a t  l e a s t  some of  them, i n f l u e n c e  t h e  p o l i c i e s  o r  
s t r a t e g i e s  f o r  t h e  f u t u r e  deve lopment  o f  t h e  t r a n s p o r t  sys tem.  
Here three b a s i c  a l t e r n a t i v e s  have  t o  b e  t a k e n  i n t o  a c c o u n t :  
( 1  ) CONTROL (change ,  e n l a r g e ,  improve)  TRANSPORT SUPPLY 
c o n c e r n i n g  STRUCTURE, CAPACITY a n d  OPERATION; 
(2) CONTROL DEMAND, i . e . ,  change  its SPATIAL DISTRIBUTION, 
VOLUMES, and  TIME DISTRIBUTION; 
( 3 )  CONTROL, i - e . ,  c h a n g e  MODAL SPLIT. 
The f e a s i b i l i t y  o f  t h e s e  t r a n s p o r t  deve lopment  c o n c e p t s  
d e p e n d s  o n  economic,  t e c h n o l o g i c a l ,  p o l i t i c a l ,  and  o t h e r  con- 
s t r a i n t s  which may d i f f e r  from c o u n t r y  t o  c o u n t r y  a n d  c h a n g e  o v e r  
t i m e .  
From a  s y s t e m s  a n a l y s i s  p o i n t  o f  v i e w  it is i n t e r e s t i n g  t o  
f i n d  a n s w e r s  t o  t h e  q u e s t i o n :  
What r o l e s  d i d  t h e  d i f f e r e n t  components  shown i n  F i g u r e  4.1 
p l a y  i n  t h e  c r e a t i o n  o f  t h e  S h i n k a n s e n  and  how c a n  t h e i r  
p r e s e n t  and  f u t u r e  r o l e s  b e  judged?  
T h i s  q u e s t i o n  h a s  been  c h o s e n  a s  t h e  s u b j e c t  o f  t h i s  c h a p t e r  
where  s p e c i a l  a t t e n t i o n  w i l l  b e  p a i d  t o  t h e  r e l a t i o n s  be tween  t h e  
d i f f e r e n t  modes o f  t r a n s p o r t a t i o n  and  t h e  i n t e r r e l a t i o n s  be tween:  
- DEMAND FACTORS 
- SUPPLY FACTORS 
- ACTORS. 
The c o n s i d e r a t i o n s  w i l l  b e  c a r r i e d  o u t  f o r  t h e  t h r e e  c h a r a c -  
t e r i s t i c  t i m e  p e r i o d s :  
- The Pre-Shinkansen  t r a n s p o r t a t i o n  a g e  i n  J a p a n  ( u n t i l  
1964) 
- The F i r s t  Decade o f  t h e  S h i n k a n s e n  (1965-1975) 
- The F u t u r e  o f  t h e  Sh inkansen  Program. 
4.2 The Pre-Shinkansen Age 
This paragraph aims to find answers to the following ques- 
tions : 
- What socio-economic (demand and supply) factors were the 
main driving forces that led to the decision to construct 
the Shinkansen? 
- What actors played the key role in the decision-making 
process? 
- As what type of transportation development policy can the 
creation of the Shinkansen be classified? 
Before dealing with these questions it will be useful to pre- 
sent some background information on the history of transportation 
in Japan: 
4.2.1 Historical Background 
The history of land transportation in Japan started as in 
other parts of the world with the construction of roads about 
2,000 years ago. 
During the Tokugawa era (1603-1868) the so-called "Five Roads", 
i.e., Tokai-do, Nakasen-do, Nikko-Kaido, Kosku-Kaido and Oshu-Kaido 
radiated from Tokyo, then called Edo, the center of Japan. 
Tokaido became during those days the name of both the region 
and the road along the Pacific Coast connecting Edo, the seat of 
the Shogunnate government, and Kyoto, then capital of Japan (see 
Figure 4.2 1 . 
The history of railways in Japan dates back to the year 1872, 
when the first line oommenced public service between Tokyo and 
Yokohama. 

Figure 4.3 shows that, up until World War 11, the railway 
system grew continuously to a network with a length of about 20 
thousand kilometers. Railways became the main mode for both 
passenger and freight transport, as can be seen from Figure 4.4a 
(compare modal split for the years up until 1959). The average 
speed of scheduled trains increased from 30 km/h in 1890 to about 
80 km/h in 1964 (Figure 4.4b). The future role of rail passenger 
transportation became questionable on an international scale after 
World War I1 when: 
- Expressway systems were created, permitting travel 
speeds in a range of about 70 to 100 km/h: 
- Inter-city air passenger transport systems were 
introduced on a large scale. 
Thus railways were for many trip purposes no longer considered 
as the fastest and most convenient passenger transport mode. This 
development tendency was leading to a so-called Railway-Downfall 
Theory which goes like this (cf. Nashida, 1977): 
Just like horse-drawn carriages and sailing 
ships were taken over by trains and steamships in 
the beginning of the 19th century the latter half 
of the 20th century is the age of automobiles and 
airplanes, and now the railway is on the road to 
decline and extinction. 
As a proof of this theory the development of the USA inter- 
city passenger transport system was considered. Figure 4.5 shows 
that already before World War I1 and shortly after World War I1 
about 80 to 90 percent of inter-city trips (expressed in passenger 
miles) were made by the private auto and by the end of the 1950's 
the air traffic system accumulated more passenger-kilometers than 
the rail system. 
The result of this was that the "Railway Downfall Theory" 
became popular in Japan, when civil aviation reopened in Japan 
(1951) and superhighway construction plans began to be talked 
about. Therefore the Tokaido Shinkansen project, planned during 
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t h e  second h a l f  of t h e  1 9 5 0 ' ~ ~  became t h e  s u b j e c t  of  s eve re  c r i t i c i s m :  
t h e  unde r t ak ing  was c i t e d  a s  one of  t h e  t h r e e  huge bu t  u s e l e s s  
p r o j e c t s  of  t h e  world ( c f .  Sanuki,  1 9 7 7 ) :  
Fi r s t . . . . .The  Grea t  Wall (China) 
Second .... B a t t l e s h i p s  Yamato and Nusashi  ( Japan)  
Th i rd . .  . . . Tokaido Shinkansen (Japan)  
It h a s  been r e p o r t e d  by Sanuki ( 1 9 7 7 )  t h a t  among t h e  most 
c r i t i c a l  were u n i v e r s i t y  p r o f e s s o r s  and present -day p o l i t i c i a n s ,  
who c la imed " t h a t  it was n o t  unders tandable  why t h e  t h r e e  should  
a l l  be i n  A s i a ,  w i t h  two i n  Japan t o  make m a t t e r s  worse". 
Japan adapted  many a s p e c t s  of t h e  "American Way o f  Living"  
du r ing  t h e  occupa t ion  by t h e  US Army. Why should  Japan  n o t  t h e n  
fo l low t h e  USA example wi th  r ega rd  t o  t h e  development of  h e r  i n t e r -  
c i t y  passenger  t r a n s p o r t  systems? 
To d e a l  w i t h  t h i s  q u e s t i o n  t h e  co r re spond ing  demand f a c t o r s  
w i l l  be analyzed f i r s t .  
4 . 2 . 2  Demand F a c t o r s  
4 . 2 . 2 . 1  Economic Growth 
Trave l  demand is c l o s e l y  r e l a t e d  t o  economic growth.  Th i s  
is  i n d i c a t e d  by F i g u r e  4 .6  f o r  t h e  r e l a t i o n s  between t h e  develop- 
ment of  t h e  G N P  and t h e  Railway passenger  t r a f f i c  volume d u r i n g  
t h e  las t  100 y e a r s .  There e x i s t s  a  c l o s e  connec t ion  between t h e  
r e l a t i v e  t r a f f i c  volume expres sed  i n  passenger  km p e r  c a p i t a  p e r  
y e a r  and t h e  p e r  c a p i t a  n a t i o n a l  income. F igu re  4 .7  c l a r i f i e s  
t h e  i n c r e a s e  of  t h e  p e r  c a p i t a  n a t i o n a l  income from $ 2 2 7  i n  1955  
t o  $735  i n  1 9 6 5 ,  i . e . ,  by a  f a c t o r  of 3 . 2 ,  r e s u l t e d  i n  an in -  
c r e a s e  of  t h e  p e r  c a p i t a  t r a f f i c  volume from about  1900  t o  about  
3900  passenger-km p e r  y e a r ,  corresponding t o  a  g a i n  f a c t o r  of 
abou t  2 .  
4 . 2 . 2 . 2  Popu la t ion  
The a r e a  a long t h e  Tokaido Line ( 5 9 0  km from Tokyo t o  Kobe) 
corresponds  t o  16% of t h e  t o t a l  a r e a  of Japan.  T h i s  a r e a ,  however, 
incl-udes t h r e e  of  t h e  f o u r  g r e a t  i n d u s t r i a l  zones of  Japan and 
seven of  t h e  t e n  l a r g e  c i t i e s  of one m i l l i o n  o r  more i n  popu la t ion .  
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The p o p u l a t i o n  d e n s i t y  i n  t h i s  a r e a  is 2.6 t i m e s  l a r g e r  t h a n  t h a t  
o f  t h e  n a t i o n a l  ave rage .  The popu la t ion  accounted  f o r  34% o f  t h e  
n a t i o n a l  popu la t ion  i n  1950. I n  1965 42.8% of  t h e  n a t i o n a l  popula-  
t i o n  l i v e d  i n  t h a t  r e g i o n  (F igu res  4.8 and 4.9). 
Tokyo and Osaka and t h e i r  m e t r o p o l i t a n  a r e a s ,  i . e . ,  t h e  so- 
c a l l e d  Minami-Kanto and Keihanshin r e g i o n s  have shown enormous n e t  
n e t  i n -mig ra t ion  con t inuous ly  ( F i g u r e s  4.9 and 4.10). i n  o t h e r  words 
Tokyo and Osaka have been b i f o c a l  growth p o i n t s  which absorbed 
tremendous p o p u l a t i o n  from a l l  o t h e r  l o c a l  r e g i o n s  i n  t h e  coun t ry  
d u r i n g  t h e  l a s t  50 y e a r s  ( F i g u r e  4.10 and Kuroda, 1977). I t  i s  w e l l  
known t h a t  t h e  volume o f  i n t e r r e g i o n a l  t r a f f i c  f low i n c r e a s e s  w i t h  
t h e  number o f  people  l i v i n g  i n  t h e  co r r e spond ing  r e g i o n s ;  t h e r e  
e x i s t s ,  s o  t o  speak ,  a  g r a v i t a t i o n a l  f o r c e  which g e n e r a t e s  t r a f f i c .  
During t h e  1950's t h i s  p o p u l a t i o n  c o n c e n t r a t i o n  t o g e t h e r  w i t h  
t h e  r a p i d  economic growth g e n e r a t e d  a tremendous i n t e r - c i t y  demand 
a l o n g  t h e  c o r r i d o r  between Tokyo and Osaka. The re fo re  it i s  under-- 
s t a n d a b l e  t h a t  t h i s  r eg ion  becane t h e  f i r s t  c a n d i d a t e  f o r  a  new 
high-speed passenger  t r a n s p o r t  sys tem.  
A s  t h e  second c a n d i d a t e ,  t h e  c o a s t a l  a r e a  from Osaka t o  Fukuoka 
was c o n s i d e r e d , s i n c e i t  accounted  f o r  abou t  20% o f  J a p a n ' s  popula-  
t i o n  and 33% o f  h e r  i n d u s t r i a l  o u t p u t  ( F i g u r e s  4.2 and 4.9). 
4.2.2.3 Car Ownership and Nodal S p l i t  
The a v a i l a b i l i t y  o f  t h e  p r i v a t e  c a r  h a s  g r e a t  i n f l u e n c e  on 
t h e  o v e r a l l  t r a v e l  demand. Car ownership i s , o f c o u r s e ,  c l o s e l y  
c o r r e l a t e d  t o  economic g rowth ,  a s  is  i l l u s t r a t e d  i n  Table  4.1 t aken  
from a paper  by Sanuki ( 1977) . 
The f i g u r e s  i n  Table  4.1 i l l u s t r a t e  t h a t  people  became ve ry  
much concerned abou t  a c h i e v i n g  c a r  ownership  d u r i n g  t h e  1960's. 
Figure  4.11 shows t h a t  up u n t i l  t h e  yea r  1965 t h e  number o f  r e q i s t e r e d  
au tomob i l e s  p e r  10 i n h a b i t a n t s  i n  Japan was much lower t h a n  i n  t h e  
USA and t h e  West European c o u n t r i e s  and even s m a l l e r  t h a n  i n  some 
E a s t  European c o u n t r i e s .  Consequently,  a u t o  t r a f f i c  demand d i d  
n o t  p l a y  a dominat ing  r o l e  du r inq  t h e  p e r i o d  i n  which t h e  Tokaido 
Shinkansen was planned and c o n s t r u c t e d .  Th i s  i s  shown by F i g u r e s  
P o p u l a t i o n  
( m i l .  o f  p e o p l e )  
t 
Y e t r o p o l i t a n  Tokyo 
20. 
K e i h a n s h i n  (Osaka ,  Kyoto,  
Hyogo P r e f e c t u r e s )  
10- 
M e t r o p o l i t a n  Chukyo ( A i c h i ,  
G i f u ,  M i e  P r e f e c t u r e s )  
I c Year 
1950 1955 1960 1965 1970 1975  
% o f  
N a t i o n a l  P o p u l a t i o n  
4 
Y e t r o p o l i t a n  Chukyo ( A i c h i ,  
50 Gi f  u ,  M i e  P r e f e c t u r e s )  
" e t r o p o l i t a n  Keihan 
(Osaka ,  Kyoto,  Xyogo P r e f e c t u r e s )  
X e t r o p o l i t a n  Tokyo 
-. \ h Year 
1950 1955 1960 1965 1970 1975  
F i g u r e  4.8 POPULATION GROWTH WITHIN THE REGIONS AMNG THE 
TOKAIDO SHINKANSEN 
(Kuroda ,  1977 and  F i o u r e  4 . 9 )  
1 i i o k k a i t o  
2 Kita-Tohoku 
3 Minami-Tohoku 
4 Kita-Kanto 
5 Minarni-Kanto 
6 Hokuriku 
7 Tosan 
8 Chukyo 
9 Ke ihansh in  Shuhen 
10 Keihansh in  
1 1  Sanin 
12 Sanyo 
13 Shikoku 
14 Kita-Kyushu 
15 Minami-Kyushu 
F i g u r e  4 . 9  MAJOR REGIONS OF JAPAN 
( c f .  w i t h  F i g u r e  4 . 1 0 )  
Source:  Kuroda, 1977 
Yinami-Kanto 
(Tokyo) 
Number o f  I n t e r r e g i o n a l  
m i g r a n t s  ( i n  m i l l i o n s )  
F i g u r e  4.10 INTERREGIONAL NET MIGRATION I N  QUINQUENNIAL PERIODS 
FOR THE TWO REGIONS: MINAMI-KANTO (Tokyo,  Kanaaawa, 
S a i t a m a ,  Chiba  P r e f e c t u r e s ) ,  AND KEIHANSHIN (Osaka ,  
Kyoto,  Hyoqo P r e f e c t u r e s )  
500.0 
(cf. F i g u r e  4.9 and Kuroda,  1977) 
Keihan-Shin / 
I 
I 
/ 
I 
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Tab le  (1 .1  
4.4a and 4 .12 ,  a s  w e l l  a s  by T a b l e s  4.2 and 3 .3  showing t h e  modal 
s p l i t  p a r a m e t e r s .  I n  1955 pa s senge r  c a r s  a ccoun t ed  o n l y  f o r  2 .5% 
o f  a l l  p a s senge r  t r a f f i c  volumes e x p r e s s e d  i n  pa s senge r  k i l o m e t e r s ;  
a l l  motor  v e h i c l e s  ( b u s e s  p l u s  a u t o m o b i l e s )  a ccumula t ed  a b o u t  16 
p e r c e n t  o f  a l l  p a s s e n g e r  k i l o m e t e r s  ( F i g u r e  4 . 1 2 ) .  Pa s senge r  
t r a f f i c  by a i r p l a n e s  and pa s senge r  v e s s e l s  was n e g l i g i b l e  (= 0 .1% 
o r  1 . 2 5 ,  r e s p e c t i v e l y ) .  Ra i lways  c a r r i e d  a b o u t  70% o f  a l l  passen-  
g e r s  (JNR: 27 .3%)  and accumula ted  83% o f  p a s s e n g e r  k i l o m e t e r s  
(JNR: 5 5 % ) .  
YEAR 
1955 
1960 
1965 
1970 
1975 
A l l  modes o f  t r a n s p o r t  showed a r emarkab l e  i n c r e a s e  o f  r i d e r -  
s h i p  d u r i n g  t h e  t e n  y e a r s  b e f o r e  t h e  open ing  o f  t h e  Tokaido  Shin-  
k ans en ,  i . e . ,  from 1955 t o  1964. F i g u r e  4.13 shows t h a t  a i r  
t r a f f i c  demand i n c r e a s e d  by a f a c t o r  o f  1300,  a u t o m o b i l e  t r a f f i c  
by 970, bus  t r a f f i c  by 345 and r a i l  t r a f f i c  by 231. I t  is  impor- 
t a n t  t o  c o n s i d e r  t h a t  t h e  t r a f f i c  demand a l o n g  t h e  Tokaido c o r r i d o r  
showed a remarkably  l a r g e  i n c r e a s e  t h a n  o t h e r  r a i l w a y  l i n e s  of  JNR 
( s e e  Tab l e  4 . 4 ) .  Between 1950 and  1957 t h e  p a s s e n g e r  t r a f f i c  demand 
o f  t h e  Tokaido Xain L ine  i n c r e a s e d  by 158% and  t h e  f r e i g h t  t r a f f i c  
demand by 186%. 
I n  1957 t h e  Tokaido Hain L ine  was a c c o u n t i n g  f o r  24% o f  m R ' s  
f r e i g h t  t r a f f i c .  F u r t h e r ,  the. Tokaido  l i n e  l i e s  i n  t h e  c e n t e r  o f  
t h e  JNR ne twork  p l a y i n g  t h e  r o l e  o f  a  main a r t e r y  o f  n a t i o n a l  
t r a n s p o r t a t i o n .  I f  t h i s  main p i p e  s h o u l d  become dead locked ,  t h e r e  
would d i r e c t l y  a r i s e  t h e  p o s s i b i l i t y  o f  a  c o u n t r y  wide  t r a n s p o r t a -  
t i o n  p a r a l y s i s .  But t h e  maximum number o f  t r a i n s  t h a t  c o u l d  be 
PER CAPITA 
NATIONU INCOME 
$ 227 (1 .00)  
$ 395 (1 .74 )  
$ 735 (3.24)  
$1,560 (6.87)  
$3,394 (14 .95)  
COMMODITIES I N  WHICH 
PEOPLE BECAME MOSTLY INTERESTED 
Black and w h i t e  t e l e v i s i o n ,  
r e f r i g e r a t o r ,  washing  machine 
Car 
Ca r ,  c o l o r  t e l e v i s i o n ,  c o o l e r  
Ca r ,  c o t t a g e ,  cooker  ( e l e c t r o n i c  
r ange  ) 
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Table 4.4 TRAFFIC ON THE TOKAIDO MAIN LINE PRIOR TO THE OPENING OF THE SHINKANSEN 
Source: lokaba, 1 9 7 7 )  
FISCAL 
YEAH 
1950  
1951  
I952  
1953 
1954  
1 9 5 5  
1956  
1357 
PASSENC;ER TRAFFIC 
1 
- 
J 
JNR (a) RATIO ( ~ / a )  
( a )  
22.2  
22 .0  
23.2  
23.3  
2 3 . 3  
23 .5  
23.7  
23.8  
FREIGIIT 1RAFFIC 
Psgc-km 
(mil. ) 
6 9 , 1 0 0  
7 9 . m  
80,500 
8 3 , 6 0 0  
8 7 , 0 0 0  
9 1 , 2 0 0  
9 8 , 1 0 0  
1 0 1 , 2 0 0  
TOKAIIXJ WAIN 
LINE (b) 
Index 
100 
114  
117 
121  
1 2 9  
132  
142 
146  
Psgc-krn 
(o1i1.1 
15 ,300  
1 7 , 4 0 0  
1 8 , 7 0 0  
1 9 , 5 0 0  
2 0 , 3 0 0  
2 1 , 4 0 0  
23 ,300  
2 4 , 1 0 0  
NUMBER OF 
DOWN TRAINS BETWEEN 
NUMAZU AND SHIZUOKA 
I n d e x  
100 
- 
113  
122 
127 
1 3 2  
1 4 0  
152 
1 5 8  
JNR (a '  
P a q r .  
trains 
3 1  
- 
- 
3 8  
4 0  
4 1  
46 
53 
( m i l .  
3 3 , 3 0 0  
39.900 
3 9 , 3 0 0  
41,- 
3 9 , 9 0 0  
42 ,600  
-
4 6 , 9 0 0  
4 8 , 2 0 0  
(b/a)  
( * )  
1 7 . 7  
1 9 . 1  
21.6  
22 .0  
2 1 . 8  
22 .3  
22.8  
2 2 . 8  
Index 
100 
1 2 0  
1 1 8  
123  
1 2 0  
1 3 1  
1 4 1  
1 4 5  
I.INE (b) 
h e i g h t  
trains 
27 
- 
- 
38 
4 0  
4 j  
4  7  
52 
Ton-km 
( m i l . )  
5 .900 
7 , 6 0 0  
8,500 
9 , 0 0 0  
8 .700  
9 , 5 0 0  
10.700 
11,MX) 
T o t a l  
5 8  
- 
- 
7 6 
80 
84 
3 3  
1 0 5  
I n d e x  
100 
1 2 8  
1 4 3  
151  
147  
160 
1 8 3  
1 8 6  
o p e r a t e d  one  way p e r  day  on a  doub l e - t r a cked  r a i l w a y  was 120 when 
p a s s e n g e r  t r a i n s  and f r e i g h t  t r a i n s  were mixed i n  o p e r a t i o n  and 
where t r a i n s  of  d i f f e r e n t  speeds  were o p e r a t e d .  The s i t u a t i o n  o f  
t h e  Tokaido  l i n e  i n  1956 was coming t o  t h e  b r i n k  o f  t h i s  maximum 
l i m i t .  
4 -2.3 Supply  F a c t o r s  
S i n c e  t h e  s t a t u s  of  t h e  J a p a n e s e  r a i l w a y  sy s t em i s  a n a l y z e d  
i n  a  s p e c i a l  c h a p t e r ,  t h i s  pa r ag raph  w i l l  r e s t r i c t  i t s e l f  t o  t h e  
f o l l o w i n g  t o p i c s :  
- t h e  s t a t u s  of t h e  r o a d  and a i r  t r a n s p o r t  s y s t e m s ;  
- s e l e c t e d  s u p p l y  im pac t s .  
4.2.3.1 The S t a t u s  o f  t h e  Psad T r a n s p o r t  System 
( 1 )  I n f r a s t r u c t u r e .  I t  was i n  t h e  1 9 5 0 ' s  t h a t  t h e  c o n s t r u c -  
t i o n  o f  highway ne tworks  s t a r t e d  t o  meet  t h e  i n c r e a s i n g  demand. 
I n  f i s c a l  1954, t h e  f i r s t  F i v e  Year 3oad Improvement Program was 
s t a r t e d  fo l l owed  by s i x  f u r t h e r  F i v e  Year Programs w i t h  r emarkab ly  
i n c r e a s i n g  funds  ( F i g u r e  4 . 1 4 ) .  
The f i r s t  s t e p  toward t h e  n a t i o n a l  expressway deve lopment  i n .  
Japan  was marked i n  Oc tobe r  1957 when t h e  c o n s t r u c t i o n  o f  t h e  190 
;un l ong  Nagoya-Kobe Expressway was s t a r t e d .  A f t e r  t h a t  t h e  con- 
s t r u c t i o n s  o f  t h e  93 km l o n g  Tokyo-Fujiyoshida Expressway and  t h e  
346 km l o n g  Tokyo-Nagoya Expressway were a l s o  s t a r t e d  i n  1962 and  
1963 r e s p e c t i v e l y .  Among them t h e  Nagoya-Kobe Expressway and  t h e  
Tokyo-Nagoya Expressway c o n s t i t u t e  t h e  most  i m p o r t a n t  a r t e r i a l  
r o a d s  i n  Japan ,  l i n k i n g  up t h e  t h r e e  l a r g e s t  economic r e g i o n s ,  
t h a t  i s ,  Tokyo, Xagoya and Osaka,  w i t h  one  a n o t h e r .  These  t h r e e  
ex p re s sways  were opened t o  t r a f f i c  by May 1969,  l e a v i n g  o n l y  a n  
unopened p o r t i o n  o f  8 km. 
Road deve lopment  i n  J apan  i s  c a r r i e d  o u t  i n  a c c o r d a n c e  w i t h  
c e r t a i n  l aws .  The most i m p o r t a n t  o n e s  a r e :  
- Road Law (Law No. 180 o f  1952) 
T h i s  Law is t h e  b a s i c  o n e  r e l a t i n g  t o  r o a d s .  The Law 
s t i p u l a t e s  t h e  p r o c e d u r e s  f o r  c l a s s i f i c a t i o n ,  d e s i g n a t i o n ,  
(million $ 1  
Supplement 
Works executed  by 1.ocal Coverrment Funds Only 
'Poll Rodd Works 
C c l ~ e r a l  Road Works 
1 s t  2nd 3rd 4th 5th 6 t h  7 t h  
Prwjrm~ Program Program P r o g r m  Program Program Program 
1954-58 1958-62 1961-65 1364-68 1967-71 1970-74 1973-77 
F i g u r e  4 . 1 4  T l i E  'I'IIEND O F  F I V E - Y E A R  ROAD IMPROVEMENT PROGRAMS 
S o u r c e :  MOC, 1 9 7 7  
d e f i n i t i o n ,  e t c . ,  o f  r o a d s ,  and  c l e a r l y  d e f i n e s  t h e  ro a d  
a d m i n i s t r a t i v e  sys tem.  Fu r th e rm o re ,  t h e  Law s t i p u l a t e s  
r e g u l a t i o n s  n e c e s s a r y  f o r  t h e  e x c l u s i v e  u s e  a n d  m a in t e n a n c e  
o f  r o a d s  s o  t h a t  r o a d s  can  p e r fo rm  t h e i r  o m  f u n c t i o n s ,  
and  a l s o  s t i p u l a t e s  how t o  s h a r e  e x p e n se s  r e q u i r e d  f o r  
r o a d  a d n u n i s t r a t i o n .  
- N a t i o n a l  Expressway Law (Law No. 79 o f  19571 
I n  a d d i t i o n  t o  t h e  p r o v i s i o n s  o f  t h e  Road Law, t h i s  Law 
s t i p u l a t e s  m a t t e r s  r e l a t i n g  t o  the r o u t e  d e s i g n a t i o n s ,  
improvement programs,  a d m i n i s t r a t i o n ,  c o n s t r u c t i o n ,  main- 
t e n a n c e ,  e t c . ,  o f  n a t i o n a l  expressways .  T h i s  is  t h e  b a s i c  
law f o r  n a t i o n a l  expressways .  
- N a t i o n a l  Development A r t e r i a l  Expressway C o n s t r u c t i o n  Law 
(Law No. 68 o f  1957) 
The pu r pos e  o f  t h i s  Law is t o  e s t a b l i s h  p r o v i s i o n s  f o r  
a c c e l e r a t i n g  t h e  c o n s t r u c t i o n  o f  a  7600 km l o n g  n a t i o n a l  
expressway system. 
Tab l e  4 . 5  shows t h e  h i s t o r y  o f  the i s s u e  o f  c o n s t r u c t i o n  
o r d e r s  and  Tab l e  4 .6  shows t h e  s t a t u s  o f  t h e  r o a d  ne twork  i n  
o p e r a t i o n  i n  1965. 
T a b l e  a.5 XISTORY OF FIRST STEPS I N  THE DEVELOPYENT OF A NATION 
WIDE EXPRESSXAY NETWORK 
DATE OF ISSUE OF 
CONSTRUCTION ORDER 
October  1957 
~m Y 1962 
May 1962 
September 1962 
O c t obe r  1963 
LENGTH 
190 
9  3 
162 
7  7  
107 
EXPRESSWAY 
Nagoya-Kobe Expressway 
Tokyo-Fuj i y o s h i d a  Expressway 
Tokyo-Nagoya Expressway 
(Tokyo-Shizuoka S e c t i o n )  
Tokyo-Nagoya Expressway 
(Toyokawa-Komaki S e c t i o n )  
Tokyo-Nagoya Expressway 
(Shizouka-Toyokawa S e c t i o n )  
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T a b l e  4.6 STATUS OF THE JAPANESE ROAD NETWOXK I N  1965 (:4OC, 1977 )  
( 2 )  V e h i c l e s .  One v e r y  i m p o r t a n t  s u p p l y  f a c t o r  r e p r e s e n t s  
t h e  g r o w t h  o f  t h e  J a p a n e s e  a u t o m o b i l e  i n d u s t r y .  F i g u r e  4 . 1 5  shows 
t h a t  i n  t h e  m i d d l e  o f  t h e  1 9 6 0 ' s  t h e  number o f  p roduced  t r u c k s ,  
b u s e s  a n d  p a s s e n g e r  c a r s  i n c r e a s e d  v e r y  r a p i d l y .  Japan jumped up 
t o  t h e  second  l a r g e s t  a u t o m o b i l e  p r o d u c e r  i n  1967  a s  i s  shown by 
F i g u r e  4 . 1 6 .  However, d u r i n g  t h e  t i m e  p e r i o d  o f  p l a n n i n g  a n d  
c o n s t r u c t i n g  Toka ido  Shinkansen  t h e  s t a t u s  o f  t h e  r o a d  t r a n s p o r t a -  
t i o n  s y s t e m  d i d  n o t  p e r m i t  t h e  a u t o m o b i l e s  t o  be  a  c o m p e t i t o r  o f  
t h e  t r a i n  i n  i n t e r - c i t y  p a s s e n g e r  t r a f f i c .  
4.2.3.:  S t a t u s  o f  t h e  A i r  T r a f f i c  System 
By t h e  e n d  o f  World War 11, c i v i l  a i r  t r a n s p o r t a t i o n  s e r v i c e  
had  been  i n t e r r u p t e d .  I n  1951  a new e r a  o f  a i r  t r a n s p o r t a t i o n  was 
s t a r t e d  by t h e  f o u n d i n g  o f  J a p a n  A i r  L i n e s  ( J A L ) .  But a t  t h a t  
t i m e  JAL was o p e r a t i n g  o n l y  f o u r  a i r c r a f t  . I n  s p i t e  o f  t h e  s t e e p  
i n c r e a s e s  o f  t r a f f i c  volume shown i n  F i g u r e  U. 1 3 ,  i n t e r - c i t y  a i r  
t r a n s p o r t a t i o n  d i d  n o t  p l a y  a  s u b s t a n t i a l  r o l e  u n t i l  1965.  


4.2.3.3 Supply Impacts 
During t h e  pre-Shinkansen pe r iod  supply  impacts i n  t h e  form 
of  endanger ing t h e  environment and i n e f f e c t i v e  energy consumption 
d i d  no t  p l ay  an impor tant  r o l e  wi th  r e s p e c t  t o  t h e  development o f  
new t r a n s p o r t a t i o n  systems. S a f e t y  impacts,  on t h e  o t h e r  hand, 
r e p r e s e n t e d  a major a s p e c t  i n  t h e  f u r t h e r  development of t h e  r a i l  
system, though most of t h e  s a f e t y  problems were r e s u l t i n g  from t h e  
road t r a f f i c  system. I n  1965, 12,400 human be ings  were k i l l e d  i n  
s t r e e t  a c c i d e n t s .  Th i s  f i g u r e  was very  h igh wi th  r e s p e c t  t o  t h e  
number of r e g i s t e r e d  motor v e h i c l e s ,  i . e . ,  15.8 f a t a l i t i e s  occur red  
pe r  10,000 v e h i c l e s .  On t h e  o t h e r  hand, t h e  number of f a t a l i t i e s  
per  1 o4 i n h a b i t a n t s  and pe r  100 km road l e n g t h  was, and s t i l l  i s ,  
much lower than  i n  t h e  USA and t h e  West European c o u n t r i e s ,  a s  is 
shown by F igure  4.17. I n  t h e  USA and t h e  West European c o u n t r i e s  
2 to  3.5 human be ings  p e r  1 o4  i n h a b i t a n t s  were k i l l e d  pe r  y e a r  from 
1962 u n t i l  1974. The same f i g u r e  reached i n  Japan i n  1965 a va lue  
of 1.27 l y i n g  i n  t h e  same o r d e r  a s  those  v a l i d  f o r  most of t h e  Eas t  
European c o u n t r i e s  (F igure  4.17 . 
I n  conclus ion one may s t a t e  t h a t :  
- The improvement of r a i lway  t r a f f i c  s a f e t y  was a 
major concern i n  t h e  development of t h e  Shinkansen.  
- Road t r a f f i c  s a f e t y ,  on t h e  o t h e r  hand, d i d  n o t  p lay  
a c e n t r a l  r o l e  with r e s p e c t  t o  a coord ina ted  road- 
r a i l  t r a n s p o r t a t i o n  systems development. 
4.2.4 Actors  
Now l e t  us t u r n  t o  t h e  ques t ion :  What r o l e  d i d  t h e  i n d i v i d u a l  
a c t o r s  shown i n  F igure  4.1 p lay  i n  t h e  development of t h e  Shinkansen 
p r o j e c t ?  
4.2.4.1 T r a v e l e r s  and' Residents  
Only very  l i t t l e  could  be found rega rd ing  t h e  involvement 
of t h e  c i t i z e n s  i n  t h e  d e c i s i o n  p rocess .  P rospec t ive  passengers  
a p p r e c i a t e d  t h e  i d e a  o f  a f a s t  t r a i n  connect ion and r e s i d e n t s  
du r ing  t h a t  t ime were no t  y e t  s o  s e n s i t i v e  about  environmental  
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i m p a c t s .  What remains  i s  t h e  o p p o s i t i o n  o f  c e r t a i n  " e x p e r t s "  
( u n i v e r s i t y  p r o f e s s o r s ,  p o l i t i c i a n s )  a l r e a d y  m e n t io n e d  i n  4 .2 .1 ,  
who b e l i e v e d  i n  t h e  " r a i l w a y  d o w n f a l l  t h e o r y n .  
4.2.4.2  rans sport at ion Companies a n d  Government A c t o r s  
JNR p l ayed  t h e  key r o l e  i n  t h e  f o r m a t i o n  o f  t h e  Shinkansen  
P r o j e c t ,  i . e . ,  t h e  Railway T e c h n i c a l  Re se a r c h  I n s t i t u t e  and s e v e r a l  
o u t s t a n d i n g  l e a d e r s  o f  t h e  JNR t o p  management and e s p e c i a l l y  t h e  
t h e n  P r e s i d e n t  o f  JNR, M r .  S h i n j i  Sogo. 
As i l l u s t r a t e d  by F i g u r e  4.18 t h e  f i r s t  s t e p  was t a k e n  by t h e  
Railway T e c h n i c a l  Res ea r ch  I n s t i t u t e  when a  p u b l i c  l e c t u r e  on 
"High Speed Railway i n  t h e  F u t u r e n  was p r e s e n t e d  i n  commemoration 
o f  i ts  5 0 t h  a n n i v e r s a r y  i n  Hay 1957. The l e c t u r e  p r e s e n t e d  t h e  
f o l l o w i n g  c o n c l u s i o n :  
I n  v iew o f  t h e  r e s u l t s  o b t a i n e d  from t h e  t e c h n o -  
l o g i c a l  s t u d i e s  i n  r o l l i n g  s t o c k ,  t r a c k ,  electric 
f a c i l i t i e s  and  o t h e r  a s p e c t s ,  it i s  p o s s i b l e  f o r  JNR 
t o  c o v e r  t h e  d i s t a n c e  o f  550 km between Tokyo and 
Osaka i n  t h r e e  h o u r s  by electric t r a i n ,  a t  a  maximum 
s peed  o f  250 km/h. 
The p u b l i c a t i o n  was r e a l l y  a n  epoch-making e v e n t  c o n s i d e r i n g  
t h e  i n t e r n a t i o n a l  r a i l w a y  common s e n s e  i n  t h o s e  d a y s .  I n  J u l y  
1 9 5 7 ,  P r e s i d e n t  Sogo r e q u e s t e d  t h e  government  t o  s t u d y  t h e  b e t t e r -  
ment o f  t r a n s p o r t  c a p a c i t y  o f  t h e  Tokaido  L in e .  The X i n i s t e r  o f  
T r a n s p o r t ,  a c c e p t i n g t h l s  r e q u e s t , e s t a b l i s h e d  t h e  JNR Trunk L in e  
I n v e s t i g a t i o n  Commission i n  August 19 57,  which c o n s i s t e d  o f  permanent  
v i c e - m i n i s t e r s  o f  t h e  M i n i s t r i e s  c o n c e rn e d ,  c o l l e g e  p r o f e s s o r s ,  
h e a d s  o f  Commerce and  I n d u s t r y  Chambers a l o n g  t h e  r a i l w a y  l i n e ,  
p r e s i d e n t s  o f  c i t y  banks ,  newspaper e d i t o r i a l  writers and  t h e  
P r e s i d e n t  and  V ice - P r e s iden t  o f  JNR. 
The i t e m s  s t u d i e d  by t h e  Commission we re :  
( 1 )  N e c e s s i t y  o f  a  new l i n e  
- t r a n s p o r t  dernanC o n  t h e  Tokaido  L in e  
- p l a n s  f o r  v a r i o u s  modes o f  t r a n s p o r t  namely: 
superh ighway between Tokyo and  Kobe 
c o a s t a l  s h i p p i n g  
a i r l i n e s  
- t h e  t i m e  o f  t h e  Tokaido  L in e  s e r v i c e  coming t o  s t a l e m a t e  
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( 2 )  The form of t h e  New Line (narrow, s t andard  gauge,  e t c . )  
( 3 )  Funds needed f o r  c o n s t r u c t i o n  work and o p e r a t i o n  of 
t h e  new l i n e .  
The commission developed t h e s e  f i n d i n g s  (Nishida ,  1977) :  
The most conse rva t ive  e s t i m a t e  d i s c l o s e d  t h a t  t h e  passenger  
t r a f f i c  i n  1957 would almost double i n  1975 and t h e  f r e i g h t  
t r a f f i c  would i n c r e a s e  2.3-fold dur ing  t h e  same pe r iod  and 
t h a t  t h e  t r a f f i c  would con t inue  i n c r e a s i n g  t h e r e a f t e r .  
Superhighway between Tokyo and Kobe: The superhighway b e t -  
ween Tokyo and Kobe has  t o  do wi th  t h e  Tokaido Line.  So, 
i n  e s t i m a t i n g  t h e  t r a f f i c  t o  d i v e r t  t o  it from t h e  Tokaido 
Line ,  t h e  two p l a n s  f o r  t h e  c o n s t r u c t i o n  of t h e  Chuo and 
t h e  Tokaido superhighways had been s t u d i e d  c a r e f u l l y  i n  
d e t a i l .  A s  t h e  r e s u l t ,  it was es t ima ted  t h a t  about  10 
t o  19 pe rcen t  of passengers  and 4 t o  5 percen t  of f r e i g h t  
would d i v e r t  t o  t h e  Tokaido Superhighway, when i ts  Nagoya- 
Kobe s e c t i o n  would open i n  1962 and t h e  r e s t  of t h e  way 
between Nagoya and Tokyo i n  1965. 
Coas ta l  Shippinq: The t r a f f i c  by c o a s t a l  sh ipp ing  a long 
t h e  Tokaido a r e a s  was i n c r e a s i n g  yea r  a f t e r  y e a r ,  b u t  
f r e i g h t  had d i v e r t e d  from c o a s t a l  sh ipp ing  t o  land t r a n s -  
p o r t  du r ing  and a f t e r  t h e  war. That is ,  t h e  s h a r e  i n  
t r a f f i c  by c o a s t a l  sh ipp ing  had l a r g e l y  dwindled.  I t  was 
assumed, t h e r e f o r e ,  t h a t  t h e  f r e i g h t  t r a f f i c  d i v e r t e d  from 
ra i lway  t o  c o a s t a l  sh ipp ing  would not  reach s o  much a s  t o  
c a l l  f o r  c o n s i d e r a t i o n  u n l e s s  d r a s t i c  changes t a k e  p l a c e  
i n  t a r i f f  r a t e s  o r  i n  t h e  economic s i t u a t i o n .  
A i r l i n e s :  The growth of t r a f f i c  by a i r p l a n e s  had been 
s p e c t a c u l a r  of l a t e  yea r s  and f u r t h e r  growth was expected.  
Never the le s s ,  t h e  t r a f f i c  by a i r p l a n e  was ext remely  smal l  
a s  compared wi th  t h a t  by r a i lway .  I t  was assumed, t h e r e -  
f o r e ,  t h a t  t h e  t r a f f i c  d i v e r t e d  from ra i lway  t o  it might 
be somewhat q u a l i t a t i v e l y  a f f e c t e d ,  b u t  it would be n e g l i g  
i b l e  a s  f a r  a s  t h e  a b s o l u t e  q u a n t i t y  was concerned.  
The s t a l emate  year of t h e  Tokaido Line was c a l c u l a t e d  by 
s u b t r a c t i n g  t h e  t r a f f i c  d i v e r t e d  t o  o t h e r  modes of t r a n s -  
p o r t  from t h e  t r a n s p o r t  demand on t h e  Tokaido Line. 
A s  t h e  r e s u l t ,  it was concluded t h a t  t h e  t r a n s p o r t  c a p a c i t y  
of t h e  Tokaido Line would most l i k e l y  reach i ts s a t u r a t i o n  
p o i n t  i n  1961 o r  1962, even when t h e  maximum t r a f f i c  t o  
d i v e r t  was considered i n  t h e  l i g h t  o f  t h e  minimum t r a n s -  
p o r t  demand. 
A s  t h e  r e s u l t  of  d e l i b e r a t i o n s ,  it was concluded t h a t  a  
new l i n e  had t o  be cons t ruc ted  on t h e  Tokaido c o r r i d o r  a s  
soon a s  p o s s i b l e .  
Along wi th  t h e  p rogress  of d e l i b e r a t i o n  by t h e  JNR Trunk Line 
I n v e s t i g a t i o n  Commission s e t  up i n  t h e  : { in i s t ry  o f  Transpor t ,  it 
had become mandatory t o  look i n t o  t h e  n e c e s s i t y  o f  t h e  Shinkansen 
i n  connect ion wi th  t h e  p lans  f o r  expressway c o n s t r u c t i o n .  There- 
f o r e ,  a  c o u n c i l  o f  m i n i s t e r s  concerned i n  t r a n s p o r t a t i o n  was s e t  
up i n  t h e  Economic Planning Agency i n  February 1958. Th i s  c o m i s -  
s i o n  reviewed again  t h e  i tems i n v e s t i g a t e d  by t h e  JNR commission 
and came up wi th  t h e  fo l lowing conc lus ions :  
The t r a n s p o r t  c a p a c i t y  o f  a  superhighway i s  f a r  below t h a t  
of a  double- t rack r a i lway  l i n e  (40,000 motor c a r s  a  day on 
a  four- lane  expressway a t  an average  speed o f  70 km/h) and,  
b e s i d e s ,  t h e  former r e q u i r e s  more than  twice  a s  much land.  
The t r a f f i c  t o  d i v e r t  from t h e  o l d  Tokaido Line t o  t h e  new 
expressway would presumably be abou t  10 pe rcen t  i n  passenger 
t r a f f i c  and about  5% i n  f r e i g h t .  
Both a  new ra i lway  l i n e  and a  new expressway a r e  needed: 
it would not do t o  s t r e n g t h e n  e i t h e r  one o f  them a lone  i n  
meeting t h e  i n c r e a s i n g  t r a n s p o r t  demand. 
Thus t h e  Tokaido Shinkansen c o n s t r u c t i o n  p lan  was approved 
a t  a c a b i n e t  meeting i n  December 1958. 
4.2.4.3 International Actors 
The following international aspects of the Shinkansen project 
should be mentioned: 
- There was in the beginning a lot of skepticism among 
members of the international railway community because 
of the "railway downfall theory". Thus, the Shinkansen 
project only obtained moral support from the high-speed 
train test runs of the French railways. 
- A World Bank loan of $80 million offered substantial 
economic support. 
4.2.5 Findings 
The results of what we have seen so far may be summarized as 
follows : 
The Tokaido Shinkansen was not created to compete with 
the airplane and the automobile in luxury and speed, but 
to meet the traffic demand, qualitatively and quantita- 
tively; the question of competition between different 
transport modes--which is presently very important--did 
not play an important role in Japan during the end of 
the 1950's. 
Thus the applied transportation system development strategy 
could be classified as a straightforward supply strategy 
(Figure 4.1) which followed the target to develop as fast 
as economically feasible all modes of transport, especially 
rail, air, and road traffic systems. One may consider this 
as a lack of integrated transport planning. But under the 
specific Japanese conditions discussed in the previous para- 
graphs there existed no degree of freedom to take 'fundamen- 
tally different decisions. Because of the previously men- 
tioned danger of a deadlock of the Tokaido Main Line it was 
a must to construct a new line; otherwise drastic negative 
economic impacts would have occurred. A certain flexibility 
for alternative decisions existed obviously with regard to 
the form of the new line (narrow gauge, standard gauge, 
routing, etc. . 
I t  i s  c l e a r  t h a t  t h e  Tokaido Shinkansen was n o t  
r e a l i z e d  on techno-economic growth grounds  a l o n e ,  
b u t  t h a t ,  t o  a c o n s i d e r a b l e  deg ree ,  it h a s  t o  be 
c r e d i t e d  t o  t h e  o u t s t a n d i n g  r o l e  of  JNR, e s p e c i a l l y  
of  i ts  t h e n  P r e s i d e n t  Sogo. Thus,  JNR and t h e  co r -  
responding government i n s t i t u t i o n s  p layed t h e  key 
r o l e s  i n  t h e  d e c i s i o n  p r o c e s s .  There was l i t t l e  
involvement of  t h e  c i t i z e n s ,  i . e . ,  o f  t h e  people  
whose l i v i n g  environment was l a t e r  h e a v i l y  i n -  
f l uenced  by unexpected envi ronmenta l  impac t s .  
4 . 3  The F i r s t  Decade of  t h e  Shinkansen Age 
The i n s t a l l a t i o n  o f  t h e  Shinkansen provided  a unique  oppor- 
t u n i t y  t o  check t h e  c o r r e c t n e s s  of  v a r i o u s  t h e o r i e s  on t h e  f u t u r e  
r o l e  of  high-speed r a i l  i n t e r - c i t y  pas senge r  t r a f f i c  sys tems.  
The re fo re  t h i s  s e c t i o n  aims t o  a n a l y z e  t h e  demand-supplv 
i n t e r r e l a t i o n s  and supp ly  impacts  t h a t  r e s u l t e d  from openlng  t h e  
Shinkansen s e r v i c e  between Tokyo and Osaka ( i n  1 9 6 4 )  a s  w e l l  a s  
between Osaka and Fukuoka ( i n  1 9 7 5 ) .  The development i n  t h e  re-  
g i o n s  s e r v e d  by Shinkansen w i l l  be compared wi th  t h e  g e n e r a l  be- 
velopment of  i n t e r - c i t y  pas senge r  t r a n s p o r t  i n  Japan.  F i n a l l y ,  
t h e  r o l e  of  t h e  a c t o r s  mentioned i n  F igu re  4 . 1  w i l l  be d i s c u s s e d  
wi th  r e s p e c t  t o  t h e  fo rmula t ion  of new t r a n s p o r t a t i o n  sys tems 
development p l a n s .  
4 . 3 . 1  Supply-Demand I n t e r - r e l a t i o n s  
F i r s t  of  a l l ,  we s h a l l  ana lyze  t o  what e x t e n t  t h e  Shinkansen 
was c a p a b l e  of  meeting t h e  e x p e c t a t i o n s  of  i ts founde r s .  Of s p e c i a l  
i n t e r e s t  i s ,  a s  d i s c u s s e d  i n  t h e  p reced ing  pa rag ragh ,  avo id ing  a 
deadlock  of  t h e  " o l d "  Tokaido Line .  
4 . 3 . 1 . 1  R a i l  T ranspor t  Demand Impacts  
I t  h a s  a l r e a d y  been mentioned t h a t  t h e  growth of  JNR pas senge r  
t r a f f i c  was r e l a t i v e l y  low compared w i t h  t h e  growth of a i r  and road 
t r a f f i c  ( F i g u r e  4 . 1 3 ) .  Also n o t a b l e  i s  t h e  f a c t  t h a t  t h e  s h a r e  of  
t h e  r a i l w a y  and t h e  motor v e h i c l e  t r a f f i c  r e v e r s e d  i n  t h e  beginning  
o f  t h e  1 9 7 0 ' s  ( F i g u r e  4 . 1 2 ) .  I n  s p i t e  of  t h i s  g e n e r a l  t r e n d ,  t h e  
p a s s e n g e r  t r a f f i c  by t h e  Shinkansen  grew 5.1 t i m e s  d u r i n g  t h e  
f i r s t  decade  o f  i t s  e x i s t e n c e ,  showing a  much h i g h e r  and  d i f f e r e n t  
p a t t e r n  o f  g rowth  compared w i t h  t h e  o t h e r  l i n e s  o f  JNR. P a r t i c u -  
l a r l y  o u t s t a n d i n g  i s  t h e  f a c t  t h a t  t h i s  g rowth  f a r  exceeded  t h a t  
of  G N P  a n d  p e r  c a p i t a  n a t i o n a l  income a s  is  shown i n  F i g u r e  4.19 
( S a n uk i ,  1977). 
The t r a f f i c  demand t h a t  one  c o u l d  have  e x p e c t e d  from t h e  open- 
i n g  o f  t h e  Shinkansen  was e s t i m a t e d  by g r a v i t a t i o n a l  models  and  
o t h e r  known methods t a k i n g  i n t o  a c c o u n t  t h e  c l o s e  r e l a t i o n  between 
t r a f f i c  volume and n a t i o n a l  income ( F i g u r e  4.7). F i g u r e  4.20 shows 
t h a t  t h e  a c t u a l  t r a f f i c  volumes r e m a rk a b ly  exceeded  t h e  p r e d i c t e d  
v a l u e s .  
The i n t e r r e g i o n a l  o r i g i n - d e s t i n a t i o n  (OD) s t r u c t u r e  o f  t h e  
Shinkansen  t r a f f i c  shown i n  Ta b l e  4.7 r e v e a l s  t h e  f o l l o w i n g  c h a r a c -  
t e r i s t i c s :  
The Shinkansen  is  f u l f i l l i n g  i ts  f u n c t i o n  a s  a  h igh-speed  
mass t r a n s p o r t a t i o n  means i n  t h e  Tokaido m e g a l o p o l i s ,  
l i n k i n g  t h e  t h r e e  g r e a t  m e t r o p o l i t a n  a r e a s  o f  Tokyo, 
Nagoya and Kyoto-Osaka-Kobe. 
Shinkansen  s e r v e s  a s  a  t r a f f i c  a r t e r y  between t h e  Tokaido 
m e g a l o p o l i s  and t h e  f o u r  r e g i o n s  o f  Chugoku, Shikoku,  
Kyushu and Hokuriku. 
Shinkansen  i s  mainly  b e i n g  used  f o r  t r a v e l s  i n  t h e  150 km 
t o  60 km r ange .  I n  r e c e n t  y e a r s ,  a  r a p i d  i n c r e a s e  is  s e e n  
i n  t h e  70 km t o  100 km r a n g e .  
a The second b a s i c  impact  o f  t h e  Shinkansen  c o n s i s t s  o f  
t h e  f a c t  t h a t  it c r e a t e d  a  marg ln  i n  t h e  c a p a c i t y  o f  t h e  
Tokaido Line  by a b s o r b i n g  most  o f  t h e  d a y t im e  a n d  n i g h t -  
t i m e  o r d i n a r y  e x p r e s s e s  and  a l l  o f  t h e  d a y t im e  l i m i t e d  
e x p r e s s e s  (Kamada, 1977). T h i s  is  i l l u s t r a t e d  by F i g u r e  
4.12 showing t h e  number and k i n d s  o f  t r a i n s  on t h e  " o l d "  
Tokaido Main L ine  b e f o r e  and  a f t e r  i n a u g u r a t i o n  o f  t h e  
Tokaido  Shinkansen .*  
A d e t a i l e d  d i s c u s s i o n  o f  f u r t h e r  r a i l w a y - t y p i c a l  im p a c t s  w i l l  
n o t  be  p r e s e n t e d  h e r e  ( s e e  Chap t e r  51.  
S o u r c e :  ( S a n u k i ,  1977 )  
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Figure  4 .20  PREDICTED AND ACTUAL TRAFFIC VOLUElE ON THE SHINKANSEN 

No. o f  
t r a i n s  
Before A f t er  Expo ' 7 0 
Opening O p k i n q  
(Sep.  ' 6 4 )  (Oct.  ' 6 6 )  (Aug. ' 7 0 )  (Feb. ' 7 5 )  
Notes:  1 .  Up t r a i n s  only  between Shizuoka and Hamamatsu d a i l y .  
2 .  Parenthes ized  a r e  s l e e p e r  t r a i n s ,  inc luded i n  t o t a l .  
Source:  (Kamada, 1977)  
Figure 4 . 2 1  TOKAIDO LINE TRAINS BEFORE AND AFTER OPENING OF THE 
SHINKANSEN 
4 . 3 . 1 . 2  Modal-Split Impacts 
The influence of the Shinkansen of the traffic demand for 
other modes of transport is shown by Figure 4 . 2 2 .  The numbers 
were obtained by on-board investigation after the opening of 
Shinkansen to Hakata. 
One observes that 30% of Shinkansen traffic demand resulted 
from a diversion of traffic from other transport means, where the 
greatest impact occurred with regard to air traffic. Only 4 %  of 
the traffic demand was caused by a diversion of motor car traffic. 
About 6 %  of Shinkansen traffic resulted from an inducement of new 
travel demand. 
The impact of the Shinkansen on air traffic demand is shown 
in more detail by Figure 4 . 2 3  and Tables 4 . 8  and 4 . 9 .  Figure 4 . 2 2  
shows that the decrease of air traffic volume was very remarkable 
for operating distances up to 500 km. Here the travelling time by 
Shinkansen is shorter than that by airplane if one includes the 
access time. 
The results shown in Tables 4.8 and 4 . 9  and Figure 4 . 2 2  may be 
considered as practical proof of results obtained in sociological 
studies in otherpartsof the world regarding the main motivations 
of a traveller to choose this or that transport means. According 
to these results, the traveller will mainly make his decision on 
the basis of a comparison of the travel times. 
4 . 3 . 2  Supply Factors and Impacts 
4 . 3 . 2 . 1  Growth of the Individual Transport Systems 
Figure 4 .24  illustrates the time-dependent development of 
infrastructure investments. One observes that on a national scale 
the investments in road construction and improvement were larger 
than the corresponding investments for railway, airports, ports 
and harbors. 
As one result, the length of the expressway network could be 
increased by a factor of 1 0 ,  i.e., from about 180 km in 1965  
(Table 4 . 6 )  to 1 , 8 9 1  km in 1976 (Figure 4 . 2 5 ) .  The quality of 
the whole road network was improved drastically (Table 4 . 6 ,  
Figure 4 . 2 5 a )  . 
Others 
Inducement and 
d i v e r s i o n  t o  
Shinkansen 
t r a i n s  
n i g h t - t i m e  
e x p r e s s  t r a i n s  
Source:  Japanese N a t i o n a l  Railways Kokutetsu Sen ,  September 1975 
F i g u r e  U . 2 2  DIVERSION AND INDUCEMENT TO SHINKANSEN 
(On-board i n v e s t i g a t i o n  i n  A p r i l  1975)  (Okabe, 1977)  
( 1 ) Tokyo - Fukuoka 
(2) Tokyo - Hiroshima 
(3) Tokyo - Ube 
(4) Nagoya - Fukuoka 
Source: (Okabe) 
(5) Osaka - Fukuoka 
(6) Osaka - Kita Kyusnu 
(7) Osaka - Ube 
( 8 )  Osaka - Hiroshima 
(9) Hiroshima - lukuoka 
Figure 4.23 THE P E R  CENT I N C R E A S E  OR DECREASE OF A I R L I N E  PASSEXGER 
T R A F F I C  A G A I N S T  THE P R E C E D I N G  YEAR 
Table 4 . 8  COMPARISON OF TRANSPORT CONDITIONS BETWEEN THE SHINKANSEN AND AIRLINES 
N o t e s :  ( 1 )  A c c e s s  t i m e  c a l c u l a t e d  o n  t h e  b a s i s  o f  "Koku  R y o k a k u  D o t a i  C h o s a "  ( A i r  P a s s e n g e r  Move- 
m e n t  S t a t i s t i c s ,  N o v .  1 9 7 5 ) ,  t h e  M i n i s t r y  o f  T r a n s p o r t .  
( 2 )  A c c e s s  t i m e  r e q u i r e d  t o  e a c h  a i r p o r t :  ( i n  m i n s . )  T o k y o ,  O s a k a ,  Kumamoto  & K a g o s h i m a :  9 0 ;  
N a g o y a ,  N a g a s a k i  8 O i t a :  1 2 0 ;  t t i r o s h i m a ,  Ube, Kita K y u s h u ,  F u k u o k a ,  K o c l i i ,  6 M a t s u y a m a :  6 0  
S o u r c e :  ( O k a b e ,  1 9 7 7 )  
( C i t i e s  a l o n g  t h e  l i n e )  
Tokyo - Pukuoka 
Tokyo - Ube 
Tokyo - Hiroshima 
Nagoya - Pukuoka 
Osaka - Fukuoka 
Osaka - K i t a  Kyushu 
Osakd - Ube 
Osaka - Hiroshlrna 
H i r o s l ~ l m a  - hrkuoka 
( C i t i e s  i n  Kyushu 
beyond Pukuoka) 
Tokyo - Nagasaki  
Tokyo - Kagoshima 
Tokyo - Kumamoto 
Tokyo - o i t a  
Nagoya - Kumamoto 
Osaka - Nagasak i  
Osaka - Kumamoto 
Osaka - O i t a  
( C l t l e s  In  Shikoku)  
Tokyo - Hatsuyania 
Tokyo - Kochl 
Osaka - H a t s u y m a  
i 
1,006 
901 
835  
661  
520 
463 
419 
320 
300 
1 , 1 2 5  
1 ,043  
993 
913 
668 
&30 
600 
453 
8 6 1  
698 
453 
19 ,500  
17 ,100  
15,800 
12 ,400  
9 , 7 0 0  
8 , 4 0 0  
8,3U,  
7 , 7 0 0  
5 ,800  
21,900 
22,100 
20 ,200  
18,400 
14 ,200  
12 ,600  
11 ,200  
8 ,600  
15 ,900  
15 ,100  
8 , 6 0 0  
9 0  
170  
150 
7 5  
55 
90 
80 
6 5  
6 0  
105  
105  
9 5  
100 
6 5  
7 0  
6 0  
55  
8 5  
1 2 0  
55  
240 
320  
300 
27 5 
20  5 
2 40  
230 
215 
180 
315 
285 
275 
310 
27 5 
280 
2 40  
265 
2 35 
270 
265 
R 
12 ,710  
12,010 
10 ,910  
10 ,710  
8 , 6 1 0  
7 , 0 2 0  
6 , 3 0 0  
4 ,890  
4 ,280  
14 ,310  
15 ,510  
14 ,360  
14 ,260  
12,360 
10 ,210  
10 ,260  
8,860 
11 ,430  
11 ,330  
5 ,620  
1 ,117  
1 ,053  
8 9 5  
811 
621  
556 
497 
343 
282 
1 , 3 3 1  
1 , 4 9 1  
1 , 2 9 5  
1,242 
929 
778 
743 
689  
979 
944 
426 
6 .56  416 
6 .30  390  
5.08 308 
4.53 293 
3.44 224 
3.10 190 
3.30 210 
1.56 116 
1.46 106 
10.22 622 
12 .15  735 
8 .53  533 
8 .39  519 
6 .50  410 
7.10 430 
5.41 341 
5.27 327 
9.07 547 
8.57 537 
5.55 355 
6 , 7 9 0  
5,090 
4 ,890  
1 , 6 9 0  
1,090 
1 , 3 8 0  
2 ,000  
2 ,810  
1 ,520  
7 ,590  
6 ,590  
5,840 
4 ,140  
1 ,840  
2 ,390  
9 4 0  
- 260 
4 ,470  
3 ,770  
1,080 
1.733 
1.219 
1.027 
1.066 
1.090 
1.292 
0.913 
0.540 
0 . 5 8 9  
1.975 
2.578 
1.938 
1.674 
1.491 
1.536 
1.421 
1.234 
2.328 
1.989 
1.340 
-16.1 
-28.5 
-30.3 
-30.9 
-40.9 
-64.9 
-55.9 
-77.1 
-83.1 
102.6 
2 . 5  
5.8 
-1.4 
-19.5 
0.4 
-14.4 
-16.9 
48.8 
0.4 
-0 .9  
- 
Tal 
WKYO - 
FUKUOKA 71 
TOTAL FOR 1974 1 , 9 9 8 , 9 5 1  1 1  ( 1 8 . 3 )  
TOTAL FOR 1 9 7 5  1'676'316 1 1  ( - 1 6 . 1 )  
N o t e s :  ( 1 )  The f i g u r e s  i 
p r e v i o u s  yea .  
( 2 )  Source:  Koku 
s u p e r v i s i o r ~  I 
TOKYO - 
UME 
39 ,828  
( -20 .5 )  
> parent  
Y U S O  TO 
f t h e  M 
PASSENGER TRAP1 
TOKYO - NAGOYA - 
IIIROSHIHA FUKUOKA 
5 4 , 3 6 1  6 8 , 3 5 9  
( - 1 0 . 6 )  (7 .4)  
6 0 , 4 8 8  7 0 , 5 9 1  
( 1 1 . 3 )  ( 3 . 3 )  
6 3 , 7 2 0  8 1 , 5 7 7  
(5 .3 )  ( 1 5 . 6 )  
5 9 , 7 5 3  6 9 , 7 9 3  
( - 6 . 2 )  ( -14 .4)  
5 2 , 1 5 1  6 1 , 3 7 0  
( -12 .7 )  ( -12: l )  
3 5 , 4 1 7  45 ,043  
( -32 .1 )  ( - 26 .6 )  
3 8 , 8 0 4  5 0 , 7 3 9  
( 9 . 6 )  ( - 1 2 . 7 )  
3 9 , 8 4 2  4 3 , 5 2 9  
( 2 . 7 )  ( - 14 .2 )  
3 8 , 4 5 6  5 1 , 4 7 1  
(-3.5) ( 18 .3 )  
IC ON COMPETITIVE AIRLINES 
OSAKA - OSAKA - OSAKA - 
FUKUOKA KITA KYUSHU UBE 
448 ,073  6 0 , 8 7 3  2 3 , 8 0 5  
( 2 . 3 )  ( - 6 . 3 )  ( -7 .8)  
4 4 5 , 3 3 9  6 5 , 0 3 3  2 5 , 3 3 9  
( -0 .6 )  ( 6 . 8 )  ( 6 . 4 )  
455 .745  6 8 , 2 7 3  28 ,067  
( 2 . 3 )  ( 5  .O) ( 1 0 . 7 )  
3 9 5 , 4 1 0  6 4 , 2 6 9  24 ,225  
( -13 .2 )  ( -5 .9)  ( -3 .7)  
3 6 0 , 9 1 6  4 7 , 7 3 1  1 7 , 4 3 0  
( - 8 . 7 )  ( -25 .7)  ( - 28 .0 )  
2 2 4 , 0 7 0  1 4 , 4 0 0  9 , 4 2 6  
( -37 .9 )  ( - 69 .8 )  ( - 45 .9 )  
221 .080  1 6 , 3 5 1  9 , 0 8 1  
( -1 .3 )  ( 1 3 . 6 )  ( - 3 . 7 )  
224 ,319  1 6 , 4 7 5  8 , 8 0 6  
( 1 . 5 )  ( 0 . 8 )  (-3 .O) 
OSAKA - 
HIROSHIMA 
. 
.. persons 
HIROSIIIHA 
- FUKUOKA 
1 6 6 , 2 1 4  2 0 0 , 6 8 1  1 , 0 3 0 , 3 8 5  9 4 , 9 5 7  4 4 , 7 4 3  6 5 , 9 7 1  1 2 , 2 0 1  
( -30 .3 )  ( -30 .9)  ( - 4 0 . 9 )  ( - 64 .6 )  ( -55 .9)  ( -77 .1)  ( - 03 .1 )  
l e s e s  i n d i c a t e  p e r c e n t a g e  o f  i n c r e a s e  o r  d e c r e a s e  a g a i n s t  
: e i  Nempo ( A i r  Transport  S t a t i s t i c  Yearbook) compiled under t h e  
~ n i s t r y  o f  Transport .  
Source:  (Okabe, 1977)  
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Figure 4.25 HISTORY OF THE NATIONAL EXPRESSWAY DEVELOPMENT 
(MOC, 1977) 
Natmnal Hiyhwarr 
Prinewl Local 
N X )  111 
I.,.,Y?I~, . - I.11Ih1.' 
S o u r c e :  MOC, 1977  
F i g u r e  4.25a PRESENT STATUS OF ROADS AS OF APRIL 1 ,  1976 
The p r o g r e s s  o f  t h e  F i ve  Year Road Improvement Programs i s  i l l u s -  
t r a t e d  by T a b l e  4.10. Yoreover t h e  number o f  r e g i s t e r e d  motor 
v e h i c l e s  i n c r e a s e d  from a b o u t  7 m i l l i o n  i n  1965 t o  abou t  28 
m i l l i o n  i n  1976,  i . e . ,  by a  f a c t o r  o f  f o u r  (Tab l e  4.11, F iqu re  11.7) . 
During t h e  f i r s t  decade  o f  t h e  S h inkansen ,  J apan  was becoming 
one  o f  t h e  most h e a v i l y  n o t o r i z e d  c o u n t r i e s  o f  t h e  wor ld .  
R e s u l t i n g  from t h i s  deve lopment ,  t h e  t r a f f i c  volume on  t h e  
opened expressways  i n c r e a s e d  by f a c t o r s  i n  t h e  o r d e r  o f  abou t  
two t o  t h r e e  ( T a b l e  4.12 . 
A i r  t r a n s p o r t a t i o n  i n  J a pan  h a s  been growing s t e a d i l y  s i n c e  
1965. Under t h e  F i r s t  and Second F i v e  Year A i r p o r t  Improvement 
Programs,  o l d  a i r p o r t s  were b e ing  improved and  t h e  c o n s t r u c t i o n  
o f  new a i r p o r t s  was b e i n g  s t e p p e d  up e n e r g e t i c a l l y .  The c i v i l  
a i r p o r t s  which e x i s t e d  a s  o f  August 1 ,  1974,  i n c l u d e d  t h r e e  C l a s s  
I A i r p o r t s  ( a i r p o r t s  n e c e s s a r y  f o r  i n t e r n a t i o n a l  a i r  r o u t e s ) ,  
19 C l a s s  I1 A i r p o r t s  ( a i r p o r t s  n e c e s s a r y  f o r  major  d o m e s t i c  a i r  
r o u t e s ) ,  40 C l a s s  I11 A i r p o r t s  ( a i r p o r t s  n e c e s s a r y  f o r  t h e  main- 
t e n a n c e  o f  l o c a l  a i r  t r a n s p o r t ) ,  and  60 A i r p o r t s  f o r  Common Use 
( a i r p o r t s  e s t a b l i s h e d  and  managed by t h e  Defense  Agency bu t  u s a b l e  
by c i v i l  a i r c r a f t ) .  
F i g u r e  4.26 shows t h a t  a l m o s t  a l l  l a r g e  c i t i e s  l y i n g  a l o n q . t h e  
Shinkansen  do have a c c e s s  t o  a i r p o r t s .  Tokyo, Osaka and  Fukuoka 
a r e  s e r v e d  by a l l  t h r e e  do me s t i c  a i r l i n e s ,  i . e . ,  J a p a n  A i r  L ine s  
!JALl, A l l  Nippon Alrway (ANA) and  Toa Domestic A i r l i n e s  (TDA) 
( F i g u r e  4.26a)  . 
The l a r g e  roa d  and a i r  sys tem i n v e s t m e n t s  t h a t  were made 
d u r i n g  t h e  f i r s t  d e c a d e  o f  t h e  Shinkansen  r e s u l t e d  i n  a f u r t h e r  
i n c r e a s e  o f  t r a f f i c  volume, a s  shown by ' igures  4 . 1 2  and 4 . 1 3 .  
Now l e t  u s  t u r n  t o  t h e  q u e s t i o n :  What impac t s  r e s u l t e d  from 
t h e  i n c r e a s e  o f  r a i l ,  r oa d  and a i r  t r a n s p o r t  c a p a c i t i e s ?  T h i s  
q u e s t i o n  w i l l  be  d e a l t  w i t h  by f o c u s i n g  on a  compar i son  o f  Shin-  
kansen  i mpa c t s  w i t h  t h e  i mp a c t s  o f  a i r  and road  t r a f f i c  sy s t ems .  
F i g u r e  4.27 summarizes t h e  e s s e n t i a l  r e s u l t s  of  t h i s  compar i son .  
I I I I I  
- J m - v P b A l  
m m \ O U ) \ D " "  
2 2 2 2 2 2 2  
. . .  . 
- - 
Z G S S Z Z R 8  
I I I I I  
- J r n d - r P b A &  
m m \ O * D I O P P -  
2 2 2 2 2 2 2 2  
Ti ib l e  4 . 1 1  NUMBER OF REGISTERED MOTOR VEHICLES (AT THE END OF MARCH EVERY YEAR) 
U n i t :  1 , 0 0 0  v e h i c l e s  
Note: ( 1 )  R e f e r s  t o  t h e  B r i e f  o f  S t a t i s t i c s  f o r  Land T r a n s p o r t a t i o n ,  M i n i s t r y  o f  T r a n s p o r t a t i o n .  
( 2 )  E x c l u d e s  b i c y c l e s  w i t h  e n y i n e  a n d  s m a l l  s p e c i a l  v e h i c l e s  ( m a i n l y  f o r  a g r i c u l t u r a l  u s e ) .  
S o u r c e :  (MOC, 1 9 7 7 )  
V e h i c l e s  w i t h  
n o t  less t h a n  
t h r e e  w h e e l s  
I n c r e a s e  r a t e  
o f  t h e  v e h i c l e s  
w i t h  n o t  l e s s  
t h a n  t h r e e  
w h e e l s  ( a g a i n s t  
t h e  p r e v i o u s  
y e a r )  
- 
5 , 9 9 0  
1 . 2 2  
1 0 , 9 5 3  
1 . 2 4  
1 3 , 3 2 0  
1 . 2 2  
1 5 , 8 1 6  
1 . 1 9  
1 8 , 1 6 5  
1 . 1 5  
2 0 , 4 3 5  
1 . 1 2  
2 3 , 0 8 8  
1 . 1 3  
2 5 , 1 6 6  2 7 , 0 6 2  2 8 , 3 6 6  
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Figure 4 . 2 6  . W I N  AIRPORTS IN 
JAPAN AND THEIR 
SCALE 
-
Japan Air Llnrs [JALI I 
Toa Oomcstlc Alrlinn (TON ' 
F i g u r e  4.26~1 DOMESTIC A I R L I N E  ROUTES (AS O F  OCTOBER 1 9 7 3 )  
Figure 4 . 2 7  
COMPARISON OF VARIOUS IMPACTS CAUSED BY SHINKANSEN (-1, 
AIRCRAFT ( - - - I ,  AND AUTO ( O D )  0 0 )  traffic parameters 
[ 1 , 2 , 5 , 6  are taken from Kamada ( 1 9 7 7 ) ;  3: according 
to Sanuki ( 1 9 7 7 )  , 4  : according to Yorino ( 1 9 7 7 )  . I 
4.3.2.2 Trip-Time Impacts  
I t  i s  s e e n  from T a b l e  4.13 and  F i a u r e  4.27, v a l i d  f o r t h e T o k y o -  
Osaka r e l a t i o n ,  t h a t  from a  t r i p - t i m e  v i e w p o i n t  a  r a i l w a y  sy s t em 
o f  t h e  Shinkansen  t y p e  w i l l  be  h i g h l y  c o m p e t i t i v e  w i t h  t h e  a i r  
c o n n e c t i o n  and much more a t t r a c t i v e  t h a n  t h e  a u t o  i f  t h e  t r a v e l  
d i s t a n c e  l i es  i n  a  r a n g e  o f  a b o u t  500 .h. A s  far a s  p r i v a t e  c a r  
t r a v e l  is c on c e rne d ,  d r a s t i c  n e g a t i v e  impac t s  o c c u r r e d  d u r i n g  t h e  
f i r s t  Sh i n ka nse n  d e c a d e  w i t h  r e s p e c t  t o  c o n g e s t i o n  n e a r  and  w i t h i n  
t h e  a g g l o m e r a t i o n  c e n t e r s .  Between 1969 a n d  1970 t h e  Tokyo Het ro-  
p o l i t a n  expressway e x p e r i e n c e d  up  t o  s i x  comple t e  t r a f f i c  b r eak -  
downs a day .  F i g u r e 4 . 2 8  shows t h e  o c c u r r e n c e  c o n d i t i o n s  o f  t r a f f i c  
c o n g e s t i o n  i n  Tokyo and  F i g u r e  4.29 i l l u s t r a t e s  t h e  impact  o f  
t r a f f i c  c o n g e s t i o n  on  t r a v e l  s p e e d ,  env i ronmen ta l  p a r a m e t e r s ,  
s a f e t y  a n d  e n e rg y  consumption.  For  t h i s  pu rpose  t h e  f o l l o w i n g  
t h r e e  s t a t e s  o f  f reeway t r a f f i c  w e r e  ana lyzed :  
- F r e e  t r a f f i c  f l o w  a t  low d e n s i t i e s  ( ~ 7  cars / lan / lane)  
- Heavy b u t  smooth-f lowing t r a f f i c  a t  a  d e n s i t y  o f  a b o u t  
20 cars /km/ lane  
- C on ge s t i on  c a u se d  by a h i g h  t r a f f i c  d e n s i t y  o f  a b o u t  55 
c a r s / km/ l a ne .  
One o b s e r v e s  t h a t  c o n g e s t i o n  can  d o u b l e  or  t r i p l e  t h e  t r a v e l  
t i m e s .  
T a b l e  4.13 TRIP-TIME. BETWEEN TOKYO AND OSAKA (Kamada, 1977) 
CA-MIER 
Shinkansen 
( H i k a r i )  
Express  bu s  
A i r c r a f t  
TIME 
3 h r s .  10 min. 
8 h r s .  
50 min. 
TIME TO AND FROM 
AND AT AIRPORT 
- 
- 
Tokyo 60 min. 
Osaka 25 min. 
A t  a i r p o r t  60 n i n .  
TIME 
3 h r s .  10 min. 
8 h r s .  
2 h r s .  35 min. 
0 
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x 
0 
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U 
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Cu 
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2 
0 
u 
s 
C 
Z 
0 
U 
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RELATION BETWEEN TRAFFIC FLOW CONDITIONS AND TRAFFIC SAFETY 
( c f .  B e a t t y ,  19721 ,  ENVIRONMENTAL QUALITY ( c f .  Marcus, 1973;  
U l l r i c h ,  1973 ,74;  Baerwald,  1 9 7 6 ; D a r e  19761 ,  AN ENERGY CON- 
SUMPTION ( c f .  Baerwald,  1976)  . 
4.3.2.3 S a f e t y  Impacts  
Tab l e  4.14 and F igu re  4.27 i n d i c a t e  t h a t  t h e  Shinkansen  showed 
o u t s t a n d i n g  f e a t u r e s  w i t h  r e s p e c t  t o  t r a f f i c  s a f e t y :  Not a  s i n g l e  
f a t a l  a c c i d e n t  occu r r ed  d u r i n g  t h e  f i r s t  Shinkansen  decade .  Thus,  
Shinkansen d e l i v e r e d  t h e  p r a c t i c a l  proof  t h a t  it is  f e a s i b l e  t o  
o p e r a t e  such a  high-speed r a i l  sy s t em w i t h  h i g h  s a f e t y .  It shou ld  
be mentioned t h a t  t h e r e  e x i s t e d  c e r t a i n  s k e p t i c i s m  w i t h  r e g a r d  t o  
t h i s  q u e s t i o n  among Japanese  and i n t e r n a t i o n a l  r a i l w a y  e x p e r t s .  
During t h e  f i r e  Shinkansen decade  54 f a t a l i t i e s  o c c u r r e d  on o t h e r  
J N R  l i n e s ,  146 a t  p r i v a t e  r a i l w a y  l i n e s ,  437 i n  a i r  t r a f f i c  and 
45,338 i n  road  t r a f f i c  (Table  4.14). I f  one r e l a t e s  t h e s e  f i g u r e s  
t o  t h e  co r r e spond ing  t r a f f i c  volumes it a p p e a r s  t h a t  a u t o  and a i r -  
c r a f t  a c c i d e n t s  r e s u l t e d  i n  183.4 and  49.8 f a t a l i t i e s  p e r  l o 8  psgr -  
km, r e s p e c t i v e l y .  Here one  h a s  t o  c o n s i d e r  t h a t  t h e  s a f e t y  o f  
t h e  r o a d  t r a f f i c  sys tem is h i g h l y  eependent  on  t h e  s t a t e  o f  t r a f f i c  
f low.  F i g u r e  4.29 shows t h a t  t h e  a c c i d e n t  r a t e  i n  number o f  a c c i -  
d e n t s  p e r  l o 6  car-km can  r ise by a  f a c t o r  o f  a b o u t  100 and t h e  
f a t a l i t y  r a t e  by f a c t o r s  i n  a  r ange  o f  3  t o  20 under conges t ed  
c o n d i t i o n s .  The t ime  dependent  development o f  road  t r a f f i c  a c c i -  
d e n t s  is  sho rn  i n  Tab le  4.15 and F i g u r e  4.30. 
Tab l e  4.14 S a f e t y  of  D i f f e r e n t  C a r r i e r s  (Kodoma, 1977) 
TRAFFIC VOLUME 
(A 
(100 m i l .  psgr-km) 
P r i v a t e  
r a i l w a y s  9,478 1 146 1 0.015 1 5  1 
DEATHS INCIDEllCE OF 
Automobile 1 24,715 145,338 ( 1.834 ( 6 1 1  1 
Railway 
A i r c r a f t  1 878 1 437 1 0 . 4 9 8  1166 1 
19,019 
(2 ,551 )  
(16 ,468)  
JNR 
(Shinkansen  ) 
(Other  l i n e s )  
Notes:  1. F i g u r e s  a r e  f o r  10 y e a r  p e r i o d  from 1965 t o  1974. 
2. T r a f f i c  volume s o u r c e :  Rikuun Tokei  Yoran (Land Trans-  
p o r t  S t a t i s t i c s  Handbook) 
3. Death sou rce :  JNR Unten J i k o  Tokei  ( O p e r a t i o n a l  Acci-  
den t  S t a t i s t i c s :  P r i v a t e  Railways S h i t e t s u  Tokei  Yoran 
( P r i v a t e  Railways S t a t i s t i c s  Handbook); Automobile and 
A i r c r a f t  Kotsu Anzen Hakusho ( T r a n s p o r t  S a f e t y  White 
Pape r )  . 
54 
( 0 )  
(54 )  
0.003 
(0 .000)  
(0 .003 )  
1  
( 0 )  
( 1 )  
bl c 
al 0 
a .i 
0 u 
m o m  
S O 4  
u - 3  
m o  a 
a 0  0 
0- a 
R e g i s t e r e d  
m o t o r  v e h i c l e s  
F a t a l i t i e s  
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WITH NOT LESS THAN THREE WHEELS, F A T A L I T I E S  AND 
INJLIRIES CAUSED BY TRAFFIC ACCIDENTS 
(MOC, 1 9 7 7 )  
4.3.2.4 Cost Aspects 
The u s e r ' s  c o s t s  f o r  a  t r i p  from Tokyo t o  Osaka a r e  compared 
f o r  d i f f e r e n t  t r a n s p o r t  modes i n  Table  4.16 and F igure  11.27. I t  can 
be seen  t h a t  t h e  automobi le  is t h e  most expensive  mode of  i n t e r -  
c i t y  t r a n s p o r t .  
Table  4.16 USER'S COSTS FOR A TRIP BETWEEN TOKYO AND OSAKA 
(Kadama, 1977) 
4.3.2.5 Energy Consumption 
The energy impacts  of  t h e  Shinkansen and o t h e r  t r a n s p o r t  
modes a r e  shown i n  F igu re  4.27 and Table 4.17 i n  te rms of  k c a l  p e r  
passenger-km. Though t h e  schedu le  speed o f  Shinkansen is  t w i c e  
as high a s  t h a t  o f  t h e  o t h e r  r a i lway  l i n e s ,  t h e  energy consumption 
r a t e  o f  Shinlcansen is o n l y  30% h i g h e r .  Autos and a i r c r a f t  con- 
sume seven t o  e i g h t  t imes  more energy p e r  passenger-km t h a n  t h e  
Shinkansen.  This  f i g u r e  obv ious ly  depends on t h e  load ing  f a c t o r s  
of  t h e  i n d i v i d u a l  t r a n s p o r t  modes. This  is i n d i c a t e d  by F igu re  4.31, 
showing t h e  r e l a t i o n s  between energy consumption expres sed  i n  
*kg s t o n e  c o a l  u n i t s  p e r  passenger-km" and t h e  l o a d i n g  f a c t o r  f o r  
t h e  a i r p l a n e s  Boeing 727 and Airbus  A300, middle s i z e  c a r ,  i n t e r -  
c i t y  t r a i n  wi th  maximum speeds  of  160 km/h and 140 km/h and a n  
e x p r e s s  bus ,  c o n s i d e r i n g  c o n d i t i o n s  a s  t h e y  were v a l i d  l n  t h e  FRG 
( B a u e m e i s t e r ,  1977). 
REYARKS 
Cos t  o f  q a s o l i n e  
p l u s  t o l l  
Shinkansen 
(Ordinary  
c a r  1 
A i r c r a f t  
Express bus 
Automobile 
( p e r  c a r )  
COST (YEN) 
OCTOBER 1964 
2,480 
7,000 
- 
- 
APRIL 1976 
5,510 
10,400 
4,200 
13,400 
Kg s t o n e  coal units  
p e r  p a s s e n g e r - k m  
S o u r c e :  B a u e r m e i s t e r  , 1 9 7 7  
L o a d i n g  F a c t o r  
i%) 
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KIMMETER AND M A D I N G  FACTOR 
- 116 - 
Table  4.17 ENERGY CONSUMPTION OF DIFFERENT CARRIERS (Xarnada, 1977) 
Notes: ( 1 )  F i g u r e s  i n  pa ren theses  a r e  i n d i c e s  w i t h  r a i l w a y  a s  1 .  
( 2 )  Computed by J N R  from: ? t i n i s t r y  of  I n d u s t r y  and Trade,  
(Energy S t a t i s t i c s )  ; M i n i s t r y  of  T r a n s p o r t ,  Rikuun 
Tokei Yoran (Land Transpor t  S t a t i s t i c s  Handbook) ; 
J N R ,  I n f o r n a t i o n  Systems Department Data. 
Kcal/ton-km 
190 ( 1 )  
1,210 (6 .4)  
350 (1 .8 )  
The low energy e f f i c i e n c y  o f  t h e  motor v e h i c l e s  and t h e  a i r -  
p l anes  is fu r the rmore  c h a r a c t e r i z e d  by F i g u r e  4.32 showing t h e  
volume of  t r a n s p o r t  c l a s s i f i e d  by t r a n s p o r t  s e c t o r  and t h e  c o r r e s -  
ponding energy consumption f o r  t h e  whole of  Japan;  r a i l w a y s  
accounted  i n  1972 f o r  35.3% of pas senge r  t r a f f i c  b u t  o n l y  consumed 
16.9% of  passenger  t r a n s p o r t  energy.  Tax i s  and p r i v a t e l y  owned 
passenger  c a r s  accumulated 34% o f  pas senge r  t r a f f i c  bu t  used  
68.7% o f  passenger  t r a n s p o r t  energy.  The i n f l u e n c e  o f  t r a f f i c  
conges t ion  is shown in Figure  4.29; one obse rves  t h a t  t h e  f u e l  
consumption r a t e s  can  double  o r  t r i p l e  under conges ted  c o n d i t i o n s .  
FREIGHT 
Railway 
( I n c l .  P r i v a t e  
Railways ) 
Truck 
C o a s t a l  Ship  
PASSENGER 
Railway 
( I n c l .  P r i v a t e  
Railways) 
Shinkansen 
Bus 
Automobile 
A i r c r a f t  
11.3.2.6 Environmental Impacts 
Kcal /psgr-h .  
80 ( 1 )  
100 (1.31 
120 (1 .5 )  
700 (8 .8)  
780 (9 .8 )  
A l l  t h r e e  modes of i n t e r - c i t y  pas senge r  t r a n s p o r t  showed 
r e n a r k a b l e  envi ronmenta l  impacts  w i th  r e s p e c t  t o  n o i s e  p o l l u t i o n  
(Table  4.18 and F igure  4 .27) .  The number of c o m p l a i n t s i n c r e a s e d  
ove r  t ime.  Complaints  r ega rd ing  road t r a f f i c n o i s e  occur red  two t o  
f o u r  t imes  more o f t e n .  I t  is r e p o r t e d  t h a t  t h e  Shinkansen n o i s e  
problem became more s e r i o u s  than  o r i g i n a l l y  expected  (Yorimo, 
1977) .  On t h e  o t h e r  hand, r a i l w a y s  i n c l u d i n g  Shinkansen exper ienced 
a s m a l l e r  number o f  compla in t s  t h a n  t h e  a i r  t r a f f i c  and t h e  road 
P r i v a t e  r a i l w a y s  0 . 3  r r L o r r i e s  o p e r a t e d  by common c a r r i e r s  
( S h a r e s  
t o n - k i  
( S h a r e s  
o f  t r a n s p o r t e d  
l o m e t e r s )  
o f  Energy consumpt 
(PASSENGER TRANSPORT) Buses o f  p r i v a t e  o p e r a t o r s  
T a x i s  a n d  h i r e  c a r s  2 .9  Buses p r i v a t e l y  owned 3 . 8  
A i r  t r a n s p o r t  2 . 0  
pdssrnger vrlticlas ( S h a r e s  o f  t r a n s p o r t e d  
3 0 . 5  3 1 . 1  p a s s e n g e r - k i l o m e t e r s )  
I 
- - 
1 0 . 8  6.1 11 .8  5 6 . 9  65 6 . 1  ( S h a r e s  o f  Energy c o n s  
_I 
Note:  F i s c a l  1972 
Source :  MOT, 1975 
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T a b l e  4 - 1 8  BREAKDOWN OF COMPLAINTS ON NOISE 
N o t e :  I n v e s t i g a t e d  b y  t h e  E n v i r o n m e n t  A g e n c y .  
S o u r c e :  ( Y o r i n o ,  1977)  
WORKSIiOP 
NOISE 
11,506 
6 1 
14,828 
6 2  
14,908 
62 
12,567 
60  
1971 
- 
1972 
1973 
CONSTRUCTION 
NOISE 
1,983 
1 1  
3,619 
15 
3,424 
14 
2,647 
13 
N o .  of  cases 
X 
N o .  of cases 
- 
X 
N o .  of cases 
- 
X 
N o .  of cases 
ROAD 
TRAFFIC 
NOISE 
4 79 
2 
527 
2 
69  1 
3 
89 1 
4 
AIRPLANE 
NOISE 
34 1 
2 
166 
1 
249 
1 
265 
1 
MIDNIGIiT 
720 
4 
1,026 
4 
1,205 
5 
1 ,179 
6 
RAILWAY 
NO1 S E  
63  
1 
162 
1 
144 
1 
244 
1 
OTHERS 
3,643 
19 
3,653 
15 
3,524 
14 
3,251 
15 
TOTAL 
18,735 
100 
23,981 
100 
24,146 
100 
20,972 
traffic systems (Figure 4.27 and Table 4.18). Moreover, the road 
traffic system causes serious air pollution problems near and with- 
in large cities. 
igure 4.29 indicates that the pollutant concentration levels 
increase under congested conditions by factors in a range from 
four to seven. 
4.3.2.7 Land Productivity and Further Impacts 
Effective usage of the resource "land* is especially impor- 
tant for Japan. Figure 4.17 and Table 4.19 make clear that the 
land productivity of the Tokaido Shinkansen, measured in passenger- 
kilometers per m2 of space, is 3.3 times larger than that of the 
air traffic system. Table 4.19 shows furthermore that the Shin- 
kansen is also much more effective compared with the aircraft 
from the viewpoint of capital and labor productivity. As a matter 
of fact, the high efficiency of Tokaido Shinkansen has been proved, 
not only by physical indices, but also by financial and safety 
indices. 
4.33 Impacts on Actors 
The first decade of the Shinkansen showed various impacts on 
the actors summarized in Figure 4.1: 
(1) Travellers: The impact on travellers is reflected 
by their decision to use more and more Shinkansen, 
i.e., their reaction is definitely positive. 
(2) Residents: The environmental problems, especially 
the noise problems discussed above, became the sub- 
ject of serious public opposition of certain groups 
of residents. This is reflected among others by the 
newspaper headlines collected in Figure 4.33. These 
public movements against Sinkansen noise are becoming 
a serious factor with respect to the further exten- 
sion of the Shinkansen. 
3 JNR and the Government: The rapid economic growth from 
the latter half of the 1950's was accompanied by exces- 
sive concentration of population and industries in the 
major cities, and sparsity of population and lowering 
T a b l e  4 .19 EFFICIENCY OF TOKAIDO SLIINKANSEN A N D  AIRCRAFT 
S o u r c e :  ( S a n u k i ,  1977)  
TOKA I D 0  
SIIINKANSEN 
0.62 ( 1 . 8 2 )  
1.41 ( 5 . 6 4 )  
3 ,261 ( 3 . 3 4 )  
11 .11  ( 3 . 9 7 )  
2.9 ( 2 . 6 4 )  
0 . 9 6  ( 8 . 8 1 )  
UNIT 
Psgr-km/yen 
Psgr-km/yen 
( A )  2  
Psgr-km/m 
(B)  2 
P a s s e n g e r s / m  
M i l l i o n  psgr-km/Employee 
- 
Psgr -km/kca l  
CAPITAL 
PRODUCTIVITY 
AIRCRAFT 
0.34 ( 1 . 0 0 )  
0 .25  ( 1 . 0 0 )  
976 ( 1 . 0 0 )  
2 .80 ( 1 . 0 0 )  
1 .1  ( 1 . 0 0 )  
0 .11  (1 .00)  
( A )  Annual c a p i t a l  
c h a r g e s  o n  
g r o u n d  
i n s t a l l a t  i o n s  
(8) Annua l  c a p i t a l  
c h a r g e s  o n  
v e h i c l e  a n d  
p l a n e  
LAND PRODUCTIVITY 
( T r a n s p o r t  e f f i c i e n c y  p e r  u n i t  . o f  
Tokyo - Nagoya - Osaka r i g h t - o f -  
way l a n d  a r e a )  
IABOR PRODUCTIVITY 
(No. o f  p a s s e n g e r s  p e r  e m p l o y e e )  
ENERGY PRODUCTIVITY 
Air pollution found 
worsening in cities 
4 TI. Jrprn t i m a  Thursday. December 9. 1976 
Shinkonsen Station Site 
Scene of Public Protest 
Radwav G.IJ.)IO mlofnatronl i o f # l  1978 
news 
Narida's Pa43rc ~accz$ain 
as airport link opens 
EVBNPK) NEWS, SA-Y. D E R  1977 
Car noise worsening 
along trunk highways 
Figure 4.33 NEWSPAPER HEADLINES REFLECTING PUBLIC OPPOSITION TO 
ENVIRONMENTAL IWPACTS OF TRANSPORTATION SYSTEMS 
of economic a c t i v i t y  i n  t h e  r u r a l  and o u t l y i n g  a r e a s .  
The success  of t h e  Tokaido Shinkansen encouraged JNR 
and t h e  corresponding l o c a l  and n a t i o n a l  governmental 
o f f i c e s  t o  s e t  up p l a n s  f o r  a nat ionwide Shinkansen 
network. Th i s  network is  expected t o  c o r r e c t  t h e s e  
s o c i a l  s t r a i n s  and r e g i o n a l  imbalances.  Moreover o f  
t h e  Die t  i n i t i a t e d  a law f o r  " c o n s t r u c t i o n  of na t ion -  
wide Shinkansen network" which was enac ted  i n  May 1970. 
According t o  t h i s  law, t h e  M i n i s t e r  of Transpor t  d e t e r -  
mines t h e  b a s i c  p l an  o f  t h e  l i n e s  t o  be c o n s t r u c t e d  
a f t e r  c o n s u l t i n g  t h e  Railway Cons t ruc t ion  Council  be- 
ing  an adv i so ry  body t o  t h e  M i n i s t e r s .  T h i s  c o u n c i l  
is  composed of Die t  members, v i ce -min i s t e r s  of m i n i s t r i e s  
concerned,  e x p e r t s ,  t h e  P r e s i d e n t  of J N R  and t h e  P r e s i d e n t  
of t h e  Japan Railway Cons t ruc t ion  P u b l i c  Corporat ion.  
A 7,000 km network a s  shown i n  F igure  4.34 was conceived 
i n  t h e  b a s i c  p lan .  
The Shinkansen Program was s t a r t e d  p r e s c r i b i n g  t h a t  t h e  
fo l lowing  l i n e s  be c o n s t r u c t e d  i n  t h e  f i r s t  s t a g e :  
- Tohoku Shinkansen (Tokyo-Morioka, abou t  500 km) 
- Joe t su  Shinkansen (Tokyo-Niigata, = 300 km) 
- N a r i t a  Shinkansen (Tokyo-Narita, = 65 km) 
Subsequent ly ,  d e c i s i o n  was made t o  c o n s t r u c t  t h e  follow- 
ing  l i n e s  and they  a r e  undergoing i n v e s t i g a t i o n s  and 
su rveys  f o r  p r e p a r a t i o n  of d e t a i l e d  c o n s t r u c t i o n  p lans :  
2nd S t a t e  of Tohoku Shinkansen Morioka-Aomori 
approx.  170 km 
Hokkaido Shinkansen 
Hokuriku Shinkansen 
Kyushu Shinkansen 
Kyushu Shinkansen 
Aomori-Sapporo 
approx.  370 km 
Tokyo-Osaka ( v i a  Toyama) 
approx.  590 km) 
Pukuoka-Kagoshima 
approx.  270 km 
E'ukuoka-Nagasaki 
approx. 120 km 
I n  a d d i t i o n  t o  t h e  l i n e s  mentioned h e r e ,  t h e r e  a r e  twelve  
o t h e r s ,  t o t a l l i n g  3.500 km, proposed i n  t h e  b a s i c  p l a n  
(F igure  4 .34) .  
- In o p e r a t i o n  
 Under c o n s t r u c t  i on  
I I I To be c o n s t r u c t e d  
- ~roposed 
(Hakata) Fukuok 
v - 
Kdgoshi~na 
Figure  4 . 3 4  NATIONWIDE SllIPlKAFlSCN PIE'L'WOIIK (l:a~nada, 1 9 7 7 )  
( 4 )  Impacts  on  I n t e r n a t i o n a l  A c t o r s :  The J a p a n e s e  Shinkansen  
e x p e r i e n c e  d e l i v e r e d  t h e  p ro o f  t h a t  t h e  " r a i l w a y  down- 
f a l l  t h e o r y "  ment ioned  i n  t h e  i n t r o d u c t i o n  i s  wrong. 
I ndeed ,  d u r i n g  t h e  f i r s t  Sh inkansen  d e c a d e  c o n s i d e r a b l e  
e f f o r t s  were made i n  v a r i o u s  c o u n t r i e s - - e v e n  i n  t h e  
a u t o - o r i e n t e d  USA--to r e h a b i l i t a t e  i n t e r - c i t y  r a i l  
p a s s e n g e r  s e r v i c e .  As a  v i s i b l e  r e s u l t  o n e  c o u l d  con- 
s i d e r  t h e  s i g n i f i c a n t l y  i n c r e a s e d  s c h e d u l e  s p e e d s  f o r  
s e v e r a l  l i n e s ,  a s  f o r  example:  
- P a r i s  - Lyon ( F r an c e )  a t  137 km/h 
- Hannover - Dortmund (EXG) a t  136.9 km/h 
- London - C a r d i f f  ( U K )  a t  133.6 h / h  
- Moscow - Leningrad  (USSR) a t  130.4 km/h 
- New York - Washington (USA) a t  121.2 km/h. 
T a b l e s  3.20a and 4.ZOb i l l u s t r a t e  t h i s  deve lopment .  
But it is  i m p o r t a n t  t o  ment ion  t h a t  up u n t i l  now no c o u n t r y  
h a s  d i r e c t l y  f o l l ow ed  t h e  Shinkansen  example by c o n s t r u c t i n g  com- 
p l e t e l y  new high-speed t r u n k  l i n e s ;  t h e  above ment ioned  speed  
i n c r e a s e s  a r e  t h e  r e s u l t  o f  a n  improvement o f  e x i s t i n g  r a i l  sys tems .  
C o n s t r u c t i o n  work f o r  com p le t e ly  new l i n e s  was s t a r t e d  r e c e n t l y  
i n  F r a n c e ,  I t a l y  a n d  t h e  ERG. One c a n  s t a t e  t h a t  t h o s e  l i n e s  w i l l  
p r o b a b ly  r e a c h  o r  exceed  t h e  Shinkansen  sp e e d  a s  o n e  o f  i t s  o u t -  
s t a n d i n g  f e a t u r e s .  But t r a i n  f r e q u e n c y  a s  t h e  second  c h a r a c t e r -  
i s t ic  w i l l  v e r y  l i k e l y  remain  maximal f o r  Shinkansen .  
4.3.4 F i n d i n g s  
The r e s u l t s  o f  t h e  a n a l y s i s  p r e s e n t e d  above may be summarized 
a s  f o l l o w s :  
The Tokaido and Sanyo Shinkansen  d i d  exceed  t h e  e x p e c t a -  
t i o n s  o f  i t s  d e v e l o p e r s  w i t h  r e g a r d  t o  t r a v e l  demand. 
These two l i n e s  p r ov ide d  t h e  needed t r a n s p o r t  c a p a c i t y  
and  s u p p o r t e d  t h e  economic deve lopment  i n  t h e  c o r r e s p o n d i n g  
r e g i o n s .  
The S h inkans en ,  d u r i n g  t h e  f i r s t  d e c a d e  of  i t s  e x i s t e n c e ,  
d e l i v e r e d  t h e  p r a c t i c a l  p roof  t h a t  h igh-speed  r a i l w a y  
s y s t em s  a r e  c a p a b l e  of  competing s u c c e s s f u l l y  w i t h  t h e  
T a b l e  4.202, N o t a b l e  I n t e r - C l t y  Runs  t i m e d  a t  o v e r  120 km/h i n c l u s i v e  o f  l n t e r m e d i a t e  S t o p s  
Runs  i n  b o t h  d i r e c t i o n s .  
* *  Summer s e a s o n  o n l y .  
S o u r c e :  S t e f f e e ,  1977)  
COUNTRY TRAIN 
JAPAN 
FRANCE 
WEST GERMANY 
GREAT BRITAIN 
SOVIET UNION 
UNITED STATES 
FROM 
Tokyo*  
Tokyo*  
Tokyo* 
P a r  is 
M a r s e i l l e  
N i c e  
H a n n o v e r  
B a s l e  
Bremen 
London* 
London* 
M a n c h e s t e r  
Moscow 
New York  
107 H i k a r i  
24 H i k a r i  
13 H i k a r i  
R h o d a n i e n  
R h o d a n i e n  
Mistral 
Mllnchner K i n d l  
Mercator 
P a t r i z i e r  
0 t r a i n s  
R o y a l  Scot 
M a n c h e s t e r  P u l l m a n  
A u r o r a * *  
5 M e t r o l i n e r s  
DISTANCE 
km 
515.4 
821.3 
1,069.1 
510.9 
861.6 
1,085.7 
207.7 
256.0  
228.2 
233.8 
646.2  
304.2 
649 .9  
361.7 
TO 
O s a k a  
H i r o s h i m a  
Haka  t a  
Lyon 
P a r i s  
P a r i s  
Dor tmund  
Mannheim 
Dor tmund  
C a r d i f f  
G l a s g o w  
London 
L e n i n g r a d  
W a s h i n g t o n  
STOPS 
2 
4 
6 
0  
3 
9 
1  
3  
1  
1  
1  
3  
1  
4 
TIME 
h . m i n .  
3 10  
5  0 8  
6  56 
3  43 
6  34 
9  0 1  
1  31 
2  03  
1 5 2  
1  45 
5 0 0  
2  27 
4  59 
2  59 
SPEED 
km/h 
162.8  
160.0  
154.2 
137.5 
131.2 
120.4  
136.9  
124.9 
122.2 
133.6  
129.2  
124.2  
130.4  
121 .2  
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aircraft and the private car in inter-city travel, 
especially with regard to travel distances lyinq 
somewhere in the range between 100 and 700 km. 
This is illustrated by significant modal-split 
impacts. 
a The Shinkansen has delivered the proof that rail- 
transport systems of that type are superior to the 
other transport modes regardinq: 
- safety 
- energy consumption 
- land productivity 
- labor productivity 
- and other factors. 
a The first Shinkansen decade was, at its end, character- 
ized by an increased sensibility of people against en- 
vironmental impacts of air, road, and rail traffic sys- 
tems. Though the number of complaints against Shinkansen 
noise is smaller than the number of corresponding com- 
plaints against aircraft and motor vehicle noise, the 
issue of public opposition against an extension of the 
Shinkansen arose. Residents along planned and exist- 
ing lines that will, or are, affected by Shinkansen noise 
became an important factor in the future process of plann- 
ing and constructing new Shinkansen lines. 
The establishment of a nationwide Shinkansen network was 
enacted in a special law in 1970 after several years of 
positive experience with the Tokaido Shinkansen. The 
main actors in the Shinkansen planning process, 1-e., the 
Diet, MOT and JNR do consider this Shinkansen network as 
a means for controlling and balancing the development of 
the different regions of Japan. This corresponds to a 
change of the basic development targets which was followed 
in the construction of the Tokaido Shinkansen: The Tokaido 
Shinkansen was constructed to avoid a deadlock of the old 
Tokaido Main Line. The new high-speed line fulfilled this 
mission but it showed moreover its capabilities to influence 
regional development. 
The success  of t h e  Shinkansen changed t h e  world op in ion  
on t h e  f u t u r e  of r a i lways  i n  i n t e r - c i t y  r a i l  t r a n s p o r t a -  
t ion .  
-
4 . 4  The Future  of the  Shinkansen Program 
I t  cannot  be t h e  aim of a  r e t r o s p e c t i v e  s tudy t o  i n v e s t i g a t e  
i n  d e t a i l  t h e  f u t u r e  of such a  huge program a s  t h e  nat ionwide 
Shinkansen network development p r o j e c t .  There fo re  t h e  d i s c u s s i o n  
w i l l  be r e s t r i c t e d  t o  impor tant  i s s u e s .  
4 . 4 . 1  Demand I s s u e s  
4.4.1.1 Ecomomic Fac to r s  
The o i l  c r i s i s  has  slowed down t h e  economic growth of t h e  
Japanese  economy. Th i s  could  r e s u l t  i n  a  reduced i n c r e a s e  of 
t r a v e l  demand on a  n a t i o n a l  l e v e l  (Table  4 .21) .  
4.4.1.2 Popula t ion Fac to r s  
The p rocess  of concen t ra t ion  of popula t ion i n  t h e  l a r g e  
agglomeration c e n t e r s  w i l l  con t inue  (Tables  4.22a and 4.22b. 
Figure  4.35) . 
This  can have t h e  fo l lowing consequences with r e s p e c t  t o  
t r a v e l  demand and t h e  f u t u r e  of t h e  Shinkansen program: 
Travel  demand i n  t h e  Tokaido n e g a l o p o l i s  w i l l  grow 
f a s t e r  than i n  t h e  o t h e r  r eg ion .  The c a p a c i t y  l i m i t  
of t h e  e x i s t i n g  Tokaido Shinkansen w i l l  be reached 
dur ing  t h e  nex t  t e n  yea r s .  There fo re ,  t h e r e  may occur  
a  new "deadlock problem" l e a d i n g  t o  t h e  need t o  con- 
s t r u c t  a  second Tokaido Shinkansen (F igure  1 .36)  . 
More than 80% of t h e  popu la t ion  w i l l  l i v e  i n  r eg ions  
which a r e  a l r e a d y  served by t h e  Shinkansen i n  opera- 
t i o n  o r  by those  l i n e s  which a r e  p r e s e n t l y  under con- 
s t r u c t i o n .  Th i s  w i l l  d o u b t l e s s  r e s u l t  i n  t h e  f a c t  
t h a t  a  very  l a r g e  p a r t  of t h e  planned 7 , 0 0 0  km network 
w i l l  no t  f i n d  t h e  s u f f i c i e n t l y  l a r g e  t r a f f i c  volumes 
t h a t  a r e  needed f o r  p r o f i t a b l e  o p e r a t i o n  o f  Shinkansen 
l i n e s .  
Table 4.21 Transportatlon Volumes 
Index (1975 = loo) 
NUMBER OF 
PASSENGERS 
GROSS VOLUME 
MERCHANDISE 
GROSS VOLUME 
-- 
Note: Total volume of transportation of merchandise includes shipping by air. 
Source: Third Comprehensive !lationdl Development Plan 
Table 4.22a Population 
Source: Third Comprehensive National Development Plan. 
1 D e v i O n  
- 1 2.1 1 2 .9  1 4 .  1 1  
Hokkaido 
Tohoku 
Kanto 
Tokyo Area 
Chubu 
Hokuriku 
Kinki 
Osaka Area 
Chugoku 
Shikoku 
Kyushu 
Okinawa 
Accumulated 
Total 
Estimated 
Total 
Population 
DEVIATION (I) BLOCKED POPUIATION 
2000 
8.91 
3.56 
2.51 
-0.57 
-0.80 
1 .SO 
-2.17 
-6.52 
-1.27 
-8.51 
-3.47 
-17.13 
1985 
6,089 
12,891 
38,421 
31,067 
20,948 
3,235 
24,050 
17,896 
8,150 
4,455 
13,824 
1,176 
1985 
-0.80 
-0.64 
1.70 
0.56 
1.18 
1.21 
-1.08 
-3.71 
-0.21 
-3.52 
-0.84 
-4.34 
1975 
(1,000) 
5,338 
11,625 
33,622 
27,042 
18,644 
2,914 
21,231 
15,696 
7,366 
4,040 
12,417 
1,043 
- 
111,940 
1990 
0.58 
0.41 
2.17 
0;26 
0.55 
1.57 
-1.45 
-4 .79 
-0.35 
-5.16 
-1.68 
-8.02 
I 
(1,000) 
1990 
6,393 
13,506 
40,164 
32,473 
21,910 
3,368 
25,120 
18,701 
8,473 
4,634 
14,487 
1,259 
ES'PIMATED POPUIATION 
2000 
6,923 
14,515 
43,413 
35,111 
23,674 
3,608 
27,131 
20,233 
'9,056 
4,934 
15,616 
1,424 
1985 
6,040 
12,808 
39,074 
31,240 
21,195 
3,274 
23,790 
17,232 
8,133 
4,298 
13,708 
1,125 
126,292 
123,749 
I 
(1,000) 
1990 
6,430 
13,562 
41,034 
32,559 
22,031 
3,421 
24,756 
17,805 
8,443 
4,395 
14,244 
1,158 
131,978 
128,272 
2000 
7,540 
15,063 
44,503 
34,912 
23,485 
3,662 
26,542 
18,913 
8,941 
4,514 
15,074 
1,180 
142,441 
136,899 
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Note: Up till 1980 bottom line represents capacity by Kodama and 
middle line by Hikari. 
Source: (Sanuki, 1977) 
Figure 4.36 TOKAIDO SHIPIKANSEN FIRST AND SECOND DEMAND PROJECTIONS 
AND MAXIHUM CAPACITY 
This situation resulted in some skepticism about the 
future of a 7,000 km Shinkansen network. 
4.4.2 Supply Issues 
Under all possible scenarios it is considered as very likely 
that the road and the air traffic systems will continue to grow. 
But energy shortage may change, i-e., reduce, the growth rates. 
4.4.2.1 Energy Factors 
Table 4.23a shows that Japan used about 13% of its energy in 
the transportation sector. The road and the air transportation 
systems consumes most of this. The influence that an auto and 
aircraft-oriented traffic system can have on the energy consump- 
tion structure is illustrated by the USA example (cf. Table 4.23a). 
The USA assigns 23% of its energy to transportation systems, where 
50% of its petroleum is consumed by motor vehicles. Therefore, 
the issue of energy-conserving transportation systems development 
policies arose in North America (Lukasiewicz, 1976/77; Ward, 1977). 
For Japan this issue can become a dominating one, since Japan de- 
pends heavily on imported oil (cf. Table 4.23b). Table 4.24 and 
Figure 4.37 summarize results of studies published in JETRO (1974) 
on alternative transport development strategies aiming to reduce 
energy consumption. 
Such alternatives have to reduce auto and air traffic volumes 
and to increase railway traffic demand. Thus, the energy situation 
could become a new driving force to extend the Shinkansen system 
to a nationwide network. 
4.4.2.2 New Technology Options 
Japan is investing a large amount of research funds in the 
development of a new Shinkansen generation which will be charac- 
terized by a maximum speed of about 500 km/h and a magnetic levi- 
tated suspension system (Usami, 1974) . 
Though there is a lot of controversial discussion on the 
possible future of this new super high-speed ground transporta- 
tion system the following advantages are forecast from RaD work 
carried out especially in Japan and the FRG: 
T a b l e  4 . 2 3 a  E n e r g y  C o n s u m p t i o n  hy S e c t o r  i n  M a j o r  N a t i o n s  
( i n  m i l l i o n  k i l o l i t e r s  o f  o i l  e q u i v a l e n t )  
N o t e :  J a p a n  - S u r v e y e d  i n  F i s c a l  1 9 7 1 ;  O t h e r  N a t i o n s  - S u r v e y e d  i n  1 9 6 9 .  
S o u r c e :  O v e r a l l  E n e r g y  S t a t i s t i c s  ( J a p a n ) ;  O Z D  S t a t i s t i c s  ( O t h e r  N a t i o n s ) .  
S o u r c e :  (JBTRO, 1 9 7 4 )  
TOTAL 
ENERGY 
CONSUMPTION 
2 9 7 . 3  
( 1 0 0 )  
1 , 4 5 2 . 3  
( 1 0 0 )  
1 8 9 . 0  
( 1 0 0 )  
1 3 0 . 0  
( 1 0 0 )  
212 .9  
( 1 0 0 )  
CONSUMER AND 
MISCELLANEOUS 
PURPOSES 
6 2 . 8  
( 2 1 . 1 )  
513 .2  
( 3 5 . 3 )  
7 2 . 5  
( 3 8 . 4 )  
4 1  - 0  
( 3 1 . 6 )  
76 .8  
( 3 6 . 1 )  
JAPAN 
UNITED STATES 
GREAT BRITAIN 
FRANCE 
WEST GERMANY 
NANUFACTUR I NG 
INDUSTRIES 
1 7 6 . 0  
( 5 9 . 2 )  
458.4  
( 3 1 . 6 )  
7 1 . 4  
( 3 7 . 7 )  
5 9 . 6  
( 4 5 . 8 )  
8 9 . 4  
( 4 2 . 0 )  
ENERGY 
2 0 . 2  
( 6 . 8 )  
1 4 6 . 3  
( 1 0 . 1 )  
1 9 . 3  
( 1 0 . 2 )  
8 . 9  
( 6 . 8 )  
2 0 . 1  
( 9 . 4 )  
TRANSPORTATION 
3 8 . 3  
( 1 2 . 9 )  
344 .4  
( 2 3 . 0 )  
2 5 . 8  
( 1 3 . 7 )  
2 0 . 5  
( 1 5 . 8 )  
26 .6  
( 1 2 . 5 )  
- >r 
I- r l c  
QI a o  
- 3. 
3 -. 
4 m m  
T a b l e  4 . 2 4  A  T e n t a t i v e  C a l c u l a t i o n  o f  Energy C o n s e r v a t i o n  due  to 
I~nproven~ent  o f  t h e  T r a n s p o r t a t i o n  Sys tem 
CONSUMPTION ONSUMPTION: 
a s s e n g e r - c a r  t r a n s p o r t  
i r  t r a n s p o r t  
R a i l  t r a n s p o r t  
Bus t r a n s p o r t  
P a s s e n g e r - c a r  t r a n s p o r t  
A i r  t r a n s p o r t  
Note :  The t r a n s p o r t a t i o n  s y s t e m  o f  t h e  improven~ent  model s a v e s  1 5 2 , 6 2 3  - 1 1 5 , 3 1 4  = 3 7 , 0 0 0  
t l lousand k i l o l i t e r s  o f  c r u d e  o i l  e q u i v a l e n t .  
S o u r c e :  (JETRO, 1974)  
(Million K 1  i n  crude o i l  equivalent) Klscellaneous 
Transportation 
Ceiling l i m i t  
Notes: (1) A: Energy consumption s t ruc tu re  in  1970 
8: Energy mnsumption s t ruc tu re  Frr 1958 (with e l a s t i c i t y  coe f f i c i en t  
of 1.15) 
C: After changing the  i n d u s t r i a l  s t ruc tu re  
D: Considering the  increasing t rend of energy base u n i t  
E: After "Energy-saving policy" employed 
Energy saved by indus t r i a l  s t ruc tu re  change 110 
Increment of energy base u n i t  -JO 
Saving by "Cnerqy-saving policy" 100 
Total  Energy-Saving 170 
(mil l ion K 1 )  
(2 )  The char t  is a t en ta t ive  p r o j e c t ~ o n ,  which is current ly  under 
scrut iny by the  Advisory Cami t t ee  f o r  Energy 
( 3 )  The f igures  i n  parentheses indicate  parcentage d i s t r ibu t ions .  
Figure 4.37 A TENTATIVE PROJECTION OF ENERGY-CONSERVATION IN 
JAPAN IN 1985 
(JETRO, 1974) 
- lower infrastructure costs compared with Shinkansen 
type railways (cf. Figure 4.38a); 
- energy effectiveness (cf. Figure 4.38b); 
- less noise impacts (Figure 4.38~) ;
- excellent competition capabilities in relation to the 
air system (cf. Figure 4.38d) ; 
- mass transport performance. 
Figures 4.38a to 4.384 were taken from a comprehensive study 
on a West European super high-speed MAGLEV system for which a net- 
work, according to Figure 4.38e was assumed. 
It is considered as possible that a part of the 7,000 km net- 
work planned in the Shinkansen program will be implemented by this 
new generation of Shinkansen (Figure 4.36). The Tokaido corridor 
will very likely be the first candidate again, for the new ,HAGLEV 
system. 
4.4.3 Actors Issues 
Any future activity in transportation planning should more 
directly involve the public. Public opposition against Shinkansen 
noise could slow down expansion of the Shinkansen network and so 
support the development of the new MAGLEV system. 
The governmental actors and JNR will probably be more and 
more forced to change from the existing supply strategy to an 
integrated approach to transport system planning which has to 
give more emphasis on the following two development policies: 
control, i.e., reducing and restructuring traffic demand 
concerning its spatial distribution, its volume, and its 
time distribution: 
control, i.e., changing modal split by supporting energy 
efficient transport modes. 
(cf. Figure 4.1). 
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5 .  THE SHINKANSEN AND RAILWAY ISSUES 
5 . 1  Main Features of Railway Development in Japan 
5 . 1 . 1  Situation Prior to the Construction of the Tokaido Shinkansen 
The first railway in Japan was opened between Shimbasi (Tokyo) 
and Yokohama in 1872 .  This railway was only 22 km long and was 
built 43 years after the first railway system was built in Europe 
and when USA and transcontinential trains had already been in opera- 
tion connecting the Atlantic and Pacific coasts. The first Tokaido 
line was completed in 1889 linking the six major cities of Tokyo, 
Yokohama, Nagoya, Kyoto, Osaka and Kobe. This line was, and still 
is, the most important one in Japan. The overall length of the 
line is no more than 590 km and is only about 3% of the total JNR 
system. However, at that time the annual transportation volume 
on this particular line accounted for about 24% of total passengers 
and about 23% of the total freight tonnage carried on the JNR. 
This was due to the fact that about 40% of the total population, 
more than 36 million people, were living along the line. The traf- 
fic on the Tokaido line was growing faster than on the entire JNR 
system, which was also growing quite fast. In 1950 the total JNR 
passenger traffic was equal to 69 .1  billion passenger/km, while . 
the Tokaido line alone was 15 .3  billion passenger/km. Until 1957 
the JNR passenger traffic had increased by 46% and the Tokaido 
line by 58%.  However, if we exclude inter-urban (in and around 
Tokyo and Osaka cities) and commuter traffic, then the Tokaido 
line traffic increased by 71% between 1950 and 1957 .  
Electrification of the Tokaido line was completed in 1956.  
This line, as well as the entire Japanese railway system, was of 
the narrow-gauge type (1067  mm) at this time. The narrow-gauge 
type railway system was introduced into Japan on the advice of 
British consultants at the beginning of the railway construction 
period as a more economic solution. However, in the mid-thirties 
a group of Japanese railway engineers proposed and prepared blue- 
prints for a normal gauge (1435  mu) railway line between Tokyo 
and Kyushu and the so-called normal-gauge lobby was established. ' 
The t r a n s f e r  o f  J apanes e  r e s e a r c h  and t e c h n o lo g y  deve lopment  
from a  m i l i t a r y  o r l e n t e d  b a s i s  i n  t h e  3 0 ' s  and  e a r l y  U O ' s  t o  a  
more c i v i l  o r i e n t e d  b a s i s  i n  t h e  l a t e  U O ' s  and 5 0 ' s  h e a v i l y  i n -  
f l u e n c e d  r a i l w a y  development .  Many m i l i t a r y  e n g i n e e r s  and e x p e r t s  
were t r a n s f e r r e d  i n t o  t h e  r a i l w a y  ne twork .  An i m p o r t a n t  r o l e  was 
p l a y e d  by t h e  Railway T e c h n i c a l  Research  I n s t i t u t e  i n  r a i l w a y  
t e c h n i c a l  development .  I t  was e s t a b l i s h e d  i n  1907 a s  t h e  "Railway 
I n v e s t i g a t i o n  Labo r a to r y"  o f  t h e  Lmperial  Railway Agency. S i n c e  
i ts  e s t a b l i s h m e n t ,  it has  undergone changes  in name and o r g a n i z a -  
t i o n  a  number o f  t i m e s ,  expanding  i t s  a c t i v i t i e s  e a c h  t im e .  A f t e r  
World War I1 i t  t o o k  on  many a v i a t i o n  e n g i n e e r s  a n d  e x p e r t s  from 
t h e  d e f u n c t  J a p a n e s e  Army and Navy i n  o r d e r  t o  make u s e  o f  t h e i r  
t e c h n i c a l  knowledge and e x p e r i e n c e ,  e s p e c i a l l y  t h a t  o f  t h e  a e ro -  
p l a n e  e n g i n e e r s  f o r  r a i l w a y  development .  Thus i t  was no a c c i d e n t  
t h a t  i n  1957,  when t h i s  I n s t i t u t e  was c e l e b r a t i n g  i t s  5 0 th  a n n i -  
v e r s a r y ,  t h a t  a  p u b l i c  s t a t e m e n t  p o l n t e d  o u t  t h e  p o s s i b i l i t y  o f  
"Tokyo-Osaka i n  t h r e e  h o u r s " .  
Research  i n t e r e s t s  o f  t h e  I n s t i t u t e  f o r  h igh-speed  r a i l w a y s  
h a s  a  l ong  r e c o r d  and a  h igh-speed  s team lo c o m o t iv e  p r o j e c t  was 
c o n s i d e r e d  by t h e  I n s t i t u t e  l o n g  b e f o r e  t h e  Shinkansen  c o n c e p t  was 
t h o u g h t  abou t .  T h i s  I n s t i t u t e  i s  t h e  o n l y  a l l - r o u n d  r e s e a r c h  o r -  
g a n i z a t i o n  on r a i l w a y s  i n  J apan  and i s  t h e  c e n t e r  f o r  t e c h n i c a l  
development  o f  t h e  JNR. 
From t h e  beg inn ing  o f  J a p a n e s e  r a i l w a y  p l a n n i n g ,  r e s e a r c h  
and  d e s i g n  were c a r r i e d  o u t  by r a i l w a y  c e n t e r s  where t h e  c o n t r a c t  
sys tem o f  w or k - - cons t r uc t i on ,  a s  w e l l  a s  b u i l d i n g  i n d u s t r i e s - - w a s  
a d o p t ed  f o r  t h e  pu r pos e  o f  i n c r e a s i n g  e f f i c i e n c y .  A t  p r e s e n t ,  t h e  
c o n t r a c t  sys tem o f  t r a c k  c o n s t r u c t i o n  is  u se d  i n  Nor th  America and  
many European c o u n t r i e s .  Japanese  r a i l w a y  deve lopment  had t h r e e  
major  p e r i o d s  o f  f a s t  g rowth .  The f i r s t  was t h e  f i r s t  t e n  y e a r s  
of  t h i s  c e n t u r y ,  when i n  1907 t h e  s t a t e  r a i l w a y s  a c h i e v e d  t h e  
7,000 km mark; t h e  second  was between 1935 and 1945,  when passen-  
g e r  and  t r a f f i c  volume a l m o s t  t r e b l e d  and  r o u t e  l e n g t h  a l m o s t  r e a c h e d  
20,000 km: t h e  t h i r d  was i n  1950-57 j u s t  b e f o r e  t h e  Sh in k a n se n  con- 
c e p t  was p r opos ed .  The f i r s t  two p e r i o d s  were d i r e c t l y  c o n n e c t e d  
w i t h  w a r s ,  t h e  t h i r d  one  p a r t l y  s o  ( a s  a n  i n d i r e c t  consequence  o f  
t h e  c o n t r a c t s  conc luded  by J a p a n ' s  war i n d u s t r y  and r e l a t e d  b u s i n e s s  
i n  t h e  f i r s t  p a r t  of t h i s  p e r l o d  d u r i n g  t h e  Korean War) .  
Japanese railways offered the opportunity of responding 
quickly to national needs and new demands with very high local 
efficiency. The Tokaido line, before the Shinkansen was de- 
veloped, was considered to have the highest efficiency in the 
world, handling, as it does, the maximum volume of transport 
within the limits of its capacity. 
5 . 1 . 2  The Situation After the Tokaido Shinkansen was Built 
Since the opening of the first Shinkansen Tokaido railway 
line in October 1 9 6 4 ,  Japanese railways have become the leading 
passenger railway system in the worll and will remain in this 
position for many years. The preliminary objective of building 
a Shinkansen freight railway has not materialized but in actual 
fact it was only considered in the very early stages. Shinkansen 
should be considered more as a first generation of high-speed mass 
passenger, inter-city, ground transport system. Nevertheless, it 
was proposed, designed, constructed, and now is in operation by 
railway managers and engineers. In 1975  Shinkansen carried 
1 , 0 3 2 , 1 3 6  passengers in a single day, and 1 5 7 . 2  million passengers 
in one year. Passengers/kilometers reached 5 3 , 3 1 8  million and the 
length of the route reach 1 , 0 7 0  Xm. In 1 9 5 8 ,  the proposed estimate 
for passenger traffic in the Shinkansen Project was 1 9 . 9 0  million 
and the length of the route 5 9 0  km. The number of trains operated 
per day in 1 9 7 5  averaged 2 7 5 .  
Shinkansen passenger traffic in 1975  was almost 2 5 %  of total 
JNR passenger traffic, counted in passengers per km. It is neces- 
sary to add that in 1975  passenger traffic was less than in the 
previous years for the first time sine 1950 .  However, Shinkansen 
passenger traffic enjoyed an increase of 3 1 % ,  mainly due to the 
extension of the Shinkansen from Okayama to Hakata. 
Full safety precautions were reached on the Shinkansen line 
and so far no fatal accident has been recorded. Introduction of 
Shinkansen technology into the JNR has increased t!e overall tech- 
nical level of the entire system. For example, contralized traf- 
fic control (CTSI equipment was applied in 1966 to the total tunnell- 
ing and bridge construction technology and is now being expanded to 
conventional lines. 
5.1 .3  The P r e s e n t  S i t u a t i o n  
Twenty y e a r s  a f t e r  t h e  Shinkansen concep t  was proposed and 
a lmos t  14 y e a r s  a f t e r  t h e  f i r s t  Shinkansen o p e r a t i o n a l  r u n ,  t h e  
JNR f a c e s  more d i f f i c u l t  problems t h a n  i t  d i d  i n  t h e  l a t e  5 0 ' s .  
The unques t ionab le  t e c h n i c a l  and economic s u c c e s s  of t h e  Tokaido 
Shinkansen  l i n e  h a s  gene ra t ed  s e v e r a l  s o c i e t a l  problems.  
The concep t  of  t h e  Shinkansen is  a g a i n  under i n v e s t i g a t i o n  
by t h e  Japan Cab ine t  and Shinkansen a t  t h e  moment h a s  na t ion-wide  
opponenets  and s u p p o r t e r s .  Shinkansen ,  viewed s t i l l  a s  a  new r a i l -  
way technology and c a n d i d a t e  f o r  f u r t h e r  e x t e n s i o n s ,  is t h e  sub- 
j e c t  of  technology a s se s smen t  i n  Japan.  The technology a s se s smen t  
movement began i n  Japan i n  1971, when people  began t o  be s e r i o u s l y  
concerned w i t h  envi ronmenta l  and hous ing  problems i n  t h e  urban  a r e a s .  
J apanese  technology expe r i enced  a  d r a s t i c  conve r s ion  from m i l i t a r y -  
o r i e n t e d  t o  i n d u s t r y - o r i e n t e d  a f t e r  1945. Today i n  t h e  7 0 ' s ,  it 
f a c e s  a n o t h e r  need f o r  d r a s t i c  conve r s ion  from i n d u s t r y - o r i e n t e d  
t o  s o c i e t y - o r i e n t e d .  
Another s e r i o u s  JNR problem is connected  w i t h  c h r o n i c  f i n a n -  
c i a l  d i f f i c u l t i e s :  JNR h a s  been s u f f e r i n g  financial l o s s e s  f o r  
more t han  10 y e a r s .  The f i n a n c i a l  s i t u a t i o n  of t h e  J N R  is shown 
i n  T a b l e s  5 .1  and 5 . 2 .  A d e f i c i t .  which h a s  been accumula t ing  
s i n c e  1964, h a s  now grown t o  an  e n o m o u s  t o t a l  of 3 ,161,000 m i l l i o n  
yen ( - 1 2 . 5  b i l l i o n  US 3 ) .  The Lon?-Term Improvement P l an  of t h e  
319 ( A p r i l  1977) s t a t e d :  
The f i n a n c e s  of  JXR a r e  i n  a  c r i t i c a l  
s i t u a t i o n .  T h i s  is mainly a t t r i b u t a b l e  t o  t h e  
l o s s  of JNR's dominant p o s i t i o n  i n  t h e  domest ic  
t r a n s p o r t a t i o n  system. The u n p r o f i t a b i l i t y  h a s  
become more p r o n o u n c e d i n t h e  s e c t o r s  of  f r e i g h t  
and l i g h t  t r a f f i c .  I n  t h e  f i e l d  of  f r e l g h t  s e r -  
v i c e ,  due t o  t h e  l a g  i n  a d a p t a t i o n  t o  t h e  chang- 
i n q  market  c o n d i t i o n s ,  enormous d e f i c i t s  a r e  
i n c u r r e d  eve ry  y e a r .  
Notes:  ( 1 )  A s t e r i s k  i n d i c a t e s  t h e  y e a r  t h e  t a r i f f  was r e v i s e d .  
( 2 )  The p e r s o n r l e l  e x p e n s e s  a r e  t h o s e  c h a r g e a b l e  t o  t h e  P r o f i t  and Loss Account 
Source :  J N R  F a c t s  and F i g u r e s  1976 .  
T a b l e  5.1  REVENUES AND EXPENSES 
YEAR 
CLASSIFICATION 
O p e r a t i n g  r e v e n u e s  
P a s s e n g e r  
F r e i g h t  
M i s c e l l a n e o u s  
F i n a n c i a l  r e h a b i l  i t a t  i o n  s u b s i d i e s  
S p e c i a l  g r a n t  t o  promote 
r a t i o n a l i z a t i o n  
O t h e r s  
O p e r a t i n g  e x p e n s e s  
P e r s o n n e l  
M a t e r i a l  
T a x e s  and p u b l i c  d u e s  
I n t e r e s t  and bond h a n d l i n g  e x p e n s e s  
D e p r e c i a t i o n  
Non-opera t ing  r e v e n u e s  
Non-operat ing e x p e n s e s  
Net p r o f i t  o r  l o s s  
P r o f i t  o r  d e f i c i t  c a r r i e d  o v e r  
m i l l i o n s  
1974'  
1 ,571.4  
1 ,125.2  
240 .5  
205.7 
147.9  
0 .2  
57.6 
2 ,232.9  
1,244.0 
461.7  
16 - 9  
269.8  
240.5  
15 .7  
5 .0  
-650.8  
-2 ,246.3  
o f  y e n )  
1 9 7 5 *  
1,820.9 
1 ,315.1  
241.6  
264.2  
197.8  
0.1 
6 6 . 3  
2,744.4 
1,522.6 
517.5  
18.8 
405.5  
280.0  
12 .3  
3.5 
- 914 .7  
-3 ,161.0  
( t h o u s a n d  
197  3 
- 
1,379.1  
992 .2  
238.1  
148 .7  
93 .8  
0.3 
54 .6  
1 ,840.7  
1 ,040 .2  
327.9  
15 .7  
227.8  
229 .1  
14.2 
6 .9  
-454.4  
- 1 ,595 .5  
197  1 
1 ,178.2  
859 .6  
250 .1  
6 8 . 5  
29 .2  
1 .O 
38 .3  
1,420.7 
784.9  
258.4  
13 .2  
163.2  
201 .0  
11 .9  
3.6 
-234.2  
- 799 .6  
1 9 7 2  
1 ,244.3  
921 .6  
239 .5  
8 3 . 1  
39 .9  
0 .5  
42.7 
1 ,594.4  
8 7 3 . 4  
288.4  
13 .9  
1 9 8 . 3  
220 .4  
1 3 . 6  
5.0 
- 341 .5  
- 1 ,141 .1  
T a b l e  5 . 2  UAI.ANCI.: SllEET 
Source: JNR E'act-s and Figures 1976 
Ligh t  t r a f f i c  l i n e s  a r e  those  where t h e  s t r o n g  
p o i n t s  o f  t h e  ra i lway cannot  be brought i n t o  f u l l  
p l ay ,  making them a  burden on management. Grea te r  
e f f o r t s  should be made t o  promote t h e  e f f i c i e n c y  of 
t h e  o p e r a t i o n  o f  t h e s e  l i n e s ,  o r  a  b a s i c  s o l u t i o n ,  
however it i s  hoped t h a t  d r a s t i c  measurements, in-  
c lud ing  t h e  d i s c o n t i n u a t i o n  of c o n s t r u c t i o n  of l i g h t  
t r a f f i c  l i n e s ,  should be t aken  by t h e  Government, 
w i th  t h e  op in ions  o f  r e g i o n a l  r e s i d e n t s  and u s e r s  
t aken  i n t o  account .  
The huge personnel  expense and c a p i t a l  c o s t  a r e  
b i g  problems when JNR's c o s t  s t r u c t u r e  is examined. 
A s  personne l  expense accoun t s  f o r  a  ve ry  h igh  pe rcen t -  
age  o f  t h e  o p e r a t i n g  expenses ,  J N R  f inance  is extremely  
a f f e c t e d  by t h e  r i s e  i n  g e n e r a l  wage r a t e s .  There- 
f o r e ,  t h e  improvement i n  l a b o r  p r o d u c t i v i t y  by conver- 
s i o n  o f  t h e  r a i lway  i n t o  a  labor-saving p l a n t  i n d u s t r y  
is urgen t .  
Railway investments r e q u i r e  enormous amounts of  
funds invo lv ing  a  long pe r iod  o f  g e s t a t i o n .  For t h i s  
r eason  t h e  c a p i t a l  c o s t  i ncur red  from t h e  c a p i t a l  in-  
ves tments  t e n d s  t o  become a  f i n a n c i a l  burden.  Thus, 
f o r  c a p i t a l  inves tments ,  a  thorough measure w i l l  be 
t aken  t o  make t h e  inves tments  on a  p r i o r i t y  b a s i s  and 
promote t h e i r  e f f e c t i v e n e s s ,  t a k i n g  i n t o  c o n s i d e r a t i o n  
t h e  a i d  t h e r e f o r e  from t h e  Government a s  w e l l  a s  a s c e r -  
t a i n i n g  c a r e f u l l y  t h e  e f f e c t  o f  each inves tment .  
Due t o  t h e  l e a d i n g  world p o s i t i o n  of J N R ,  it is  o b l i g e d  t o  
make t h e  necessa ry  r e s e a r c h  e f f o r t  which should  l e a d  t o  t h e  con- 
s t r u c t i o n  of a  new g e n e r a t i o n  o f  high-speed mass passenger ,  i n t e r -  
c i t y ,  ground t r a n s p o r t a t i o n  systems. I n  J N R ,  t h e  Techn ica l  Re- 
sea rch  I n s t i t u t e  has  been p lay ing  t h e  l e a d i n g  r o l e  i n  t h e  b a s i c  
s t u d i e s  o f  t h e  l e v i t a t i o n  type "ra i lway"  f o r  more than  1 0  y e a r s  
and i t  h a s  come up w i t h  s e v e r a l  t e c h n i c a l  s u c c e s s e s :  supercon-  
d u c t i n g  magnet and l i n e a r  motor  d e s i g n s  c a n  be  c o n s i d e r e d  a s  
examples o f  s uch  deve lopments .  
I n  J u l y  1972, d7R r a n  a  p r o t o t y p e  c a l l e d  ML-100, u s i n g  a  
s u p e r c o n d u c t i n g  magnet t o  p r o p e l  t h e  l i n e a r  synchronomous m o to r ,  
l e v i t a t e d  a t  60 km/hour, f o r  t h e  f i r s t  t i m e  i n  t h e  world.  I n  
A p r i l  1977, JNR s e t  up a  Y iyaza k i  L e v i t a t i o n  Type Rai lway T e s t i n g  
C e n t e r ,  c o n s t r u c t i o n  o f  a  t e s t  t r a c k  o f  7.1 km between Hyuga c i t y  
and Tsuno-cho, was d e c i d e d  i n  J u n e  1973 and  i s  a l r e a d y  underway 
w i t h  1.3 km o f  it r e c e n t l y  comple ted  f o r  u s e  i n  o r d e r  t o  test  t h e  
new p r o t o t y p e  i n  August 1977. The t e s t  t r a c k  i n  Miyazaki  is  con- 
s t r u c t e d  f o r  a  s peed  o f  up t o  500 km/hour maximum. C u r r e n t  
J a p a n e s e  r a i l w a y  development  problems c a n  b e  s e e n  from t h e  JNR 
r e s e a r c h  map ( T a b l e  5.3 ) . 
5.2 Xain A c t o r s  Involved  i n  Railway Development and  Railway 
P o l i c y  i n  J apan  
5.2.1 N a t i o n a l  Government 
The S t a t e  h a s  p l ayed  a  v e r y  i m p o r t a n t  r o l e  i n  t h e  development  
o f  r a i l w a y s  i n  J apan .  The r a i l r o a d  made i t s  d e b u t  i n  J a p a n  i n  
O c t o b e r  1872 when Emperor M e l j i  r o d e  i n  t h e  i n a u g u r a l  t r a i n  b e t -  
ween Tokyo and  Yokohama. I n  1906 t h e  government  p u rc h a se d  t h e  
l e a d i n g  p r i v a t e  r a i l w a y s  and  came t o  a d m i n i s t e r  a p p r o x i m a t e l y  
7,000 km o f  r a i l w a y  l i n e s .  I n  1920 t h e  M i n i s t r y  o f  Rai lways  was 
e s t a b l i s h e d  and was t h e n  abs o r be d  i n  1943 when t h e  M i n i s t r y  o f  
T r a n s p o r t  and Telecommunicat ion was e s t a b l i s h e d ,  i n  1945 t h i s  
m i n i s t r y  was r e o r g a n i z e d  and t h e  X i n i s t r y  o f  T r a n s p o r t  was e s t a b -  
l i s h e d .  Up u n t i l  J u n e  1949 t h e  s t a t e  r a i l w a y  was o p e r a t e d  d i r e c t l y  
by t h e  r a i l w a y  depa r tm en t  o f  t h e  X i n i s t r y  o f  T r a n s p o r t .  S i n c e  
t t e n ,  due  t o  J apanes e  N a t i o n a l  Rai lways  Law, S t a t e  r a i l w a y s  a r e  
o p e r a t e d  by a  p u b l i c  c o r p o r a t i o n  o f  t h e  h i g h e s t  s t a t u s  ( k o sh a )  
under  t h e  name o f  " J apanes e  N a t i o n a l  Rai lways" .  I n  J a p a n  t h e r e  
a r e  t h r e e  p u b l i c  c o r p o r a t i o n s  w i t h  t h i s  s t a t u s :  JNR. The J a p a n  
Tobacco and S a l t  P u b l i c  C o r p o r a t i o n ,  and t h e  Nippon Te l e g ra p h  and 
Telephone  P u b l i c  C o r p o r a t i o n .  J N R  i s  o p e r a t e d  under  t h e  su p e r -  
v i s i o n  o f  t h e  M i n i s t r y  o f  T r a n s p o r t .  
Tablc 5.3 Rcscarcll Han Clanoifyinq thc Itcmo to bc $vclo?cd 
- - . - . . - - 
Purpose 
1. Development 
of levltated 
ral lvay 
2. Teclinlcal 
d c v c l f ~ ~ n t  o f  
nat lonvldc 
Sll l NKANSUN 
3. Uodcrnlzatlon 
01 narrou-gau'je 
lines 
4. Mr,dernlzatlon of 
freiqltt transport 
Dcecrlptlon of Items Purpone Descrlptlon of lteme 
5.1 Modcrnlzatlon o f  traln opvratlnn 
lnformatlon pro.lnq 
- 
1.1 Guldcvay 
1.2 Support, gulde 
1.1 Drive, brake 
I .  vehlcle structure 
1.5 Vehlcle Dynarlrs 
1.6 Aerodynamlca 
I . 7  rover supply 
Curr-nt collection 
Train control 
Others 
Invcetlgatlon ot new tcrllnoloqy 
Running spced-up 
Efflcleltt tunnel excavation 
Anll-snow m a e u r e s  
Automation o f  traln control 
Others 
Dev@lopmllt oI hlgh-specd v~hlcles 
Ground Iacllltlee for npred up 
lllgh-speed, hlqll-de11nLly o(.eraLlon 
Ncu transport system I::: Others 
Frelqht translmrt system 
New f rclqht translmr t 
Yard nodernlzatlon 
Plpellnes 
Others 
SOURCE: J N R 
5. Mr,dernlaatlon of 5.1 W e r n l z a t l o n  of passenqcr 
manaqlng system Information proceaslaq 
5.3 mdernlzatlon of frclql~t 
lnformat Ion Drocesslnc] 
6.1 Wodernlzat Ion of pastmnqcl. anal r frelqlit station facllltlcs 
6.1 Ilanpnrcr eavlng ln track 
6. Savlnq o f  manpnvPr maintenance 
and cxpense 6.1 Undcrnlzatlon nI structure 
dcmlgn, consl.ruct lon awl 
maintenance I 
6.4 Modernlzatlon o f  vehlcle 
drelyn a ~ ~ d  malntrnancc d ul 
6.5 Mndernlzatlon o f  electrlcnl 
equlpmcnt rleslqn and malnLcnanre I 
6.6 Modernlzatlon o f  ships alnd 
autnmoblles 
6.7 Otl~crs L 
lmprovement of runnlnq safety 
Improvement of traln operation 
aafety 
7. Sccurlnq of safcty 7.1 Imprnvcment of rellablllty In 
8. Cons~rvatlnn o f  
env l roonenF 
11.5 Others 
8.1 Nolse, vlbratlom~ mltlyatlon r ... 
4 8 , l  Preventlve MasUtes for radto- 
rave lnterrerence 
8 4 Others L. 
9. Dl-velol,mer~t of universal Ualernlzatlon of lnstrumentatlon 
rcscarch teclhnlque and data processlnq 
9.2 Otlicr~ 
The following are subject to the pernission or authorization 
of the Ministry of Transport: 
( 1 )  the construction of new railway lines and the 
acquisition of the ownership or private railways 
of other modes of transport; 
( 2 )  Suspension of service on a line or closure of a 
line; 
( 3 )  Electrification of railway lines and other major 
projects stipulated under the Ministry of Trans- 
port Ordinances. 
Revision of the basic passenger and car-load freight rates 
is subject to the approval of the ??ational Diet, that of passen- 
ger and freight charges is subject to the authorization of the 
Ministry of Transport. JNR capital is wholly invested by the 
State and the JNR budget is an item in the Ministry of Transport's 
budget: therefore it must be approved by the Ministry of Finance, 
the Cabinet and the National Diet. 
The National Diet, as the nighest organization of state power 
and the sole law-naking organization of the State, can enact'a law 
which would effect the Ministry of Transport as well as the JNR. 
The Cabinet, the Prime Minister's Office and its Agencies 
(Economic Planning, National Land and Environmental Agencies) can 
formulate, or participate in the formulation of, railway develop- 
ment policy through the Development Plan. In Japan there is a 
consensus style of crovernmental policy that allows the participa- 
tion of other ministries and agencies. Advisory Councils play an 
important role in policy formation, in national government and xi- 
nistries, these councils having been established as a device to 
get information from speclalists in various fields, to secure 
fairness of administration, to adjust conflicting interests, and 
to coordinate various fields of administration. It is considered 
useful for the government and ministries to keep up with social, 
economic, and technological development. 
The Transportation and Railway Construction Councils, estab- 
lished within the idinistry of Transport, are directly connected 
with railway development policy. 
5.2.2 Japanese National Railways (JNR) 
Japanese National Railways is a large organization with 
430,051 employees as of March 1976. The JNR President has full 
decision.-making powers on some matters in operating the JNR while 
.for others the permission or authorization of the Minister of 
Transport is required. On minor JNR operational matters the 
top decision is given by the President, but for more important 
matters the Board's permission is required--the President serves 
as Chairman. The Board consists of the following members: The 
Vice-Chairman, this position is taken by the Executive Vice Pre- 
sident; the Vice President of Engineering and advisory directors 
to the President (those serving rn the head office and those dis- 
patched to Sendai, Tokyo, Nagoya and Osaka); Shinkansen general 
manager of administration; two regional managers (Hokkaido, and 
Kyushu) and others from external organizations. The organizations 
which have been involved in railway development and rallway policy 
arethe head office and its attached organizations with 3,673 em- 
ployees. The administration of Shinkansen, engaged solely vith 
the operation of existing Shinkansen lines, employs 12,369 people. 
Until recently the two departaents in the head office were engaged 
entirely with Shinkansen development, these two departments were 
the Shinkansen Network Planning De~artment and the Shinkansen Con- 
struction Department. 
5.2.3 Japan Railwav Const-nction Corporation (JRCC) 
The JRCC was established in March 1964 as a public corpora- 
tion of the Kodan type (second in the hierarchy of public corpora- 
tions) it was set up in order to.construct new railway lines with 
financial aid from the government in accordance with its policy 
of reinforcing the JNR network and metropolitan area transport 
and transferring or leasing such newly constructed lines to the 
A S i m p l i f i e d  O r g a n i z a t i o n  C h a r t  f o r  the 
J a p a n e s e  Na t i ona l  Railways 
As of A p r i l  1977 
Board, President, Executive Vice-President. 
Vice-President - Engineering. 
Advisory Directors to the President 
I 
Personnel Conrmictee 
President's Secretariat 
Public Relations Dept. 
International Dept. 
Inspection h Audit Depc. - 
Investigation Division 
Corporate Planning Depc. 
Local Line Countermeasure Depc. 
Technical Development Depc. 
Staff Relations Dept. 
Finance 6 Accounting Dept. 
Purchasing 6 Stores Dept. 
Information Systems Depc. 
Environmental Preservation Dept. 
Passenger Dept. 
Freight Dept. 
Regional Office (Rokkaido. 
Shikoku, Kyushu) 
Shinkansen .Idministration 
I I 
Operating Div. (2)  
Workshop I 
I 
Car maintenance 
Center 
Tokyo Metropoli~an Sphere 
Headquarcers 
Office of Resident Board 
Members (Sendai. Nagoya, 
Osaka) 
Traffic and Operation Office 
(Tohoku, Chubu. Kansei) 
Workshop ( 1  2 )  
Train Operat ion Dept. I 
Conscruction Dept. 1 Railuau Operating Div. (20) 
District Yotor Transportation 
Shinkansen Construction Depc. Div. (L) 
Track 8 Scruccure Dept 
Electrical Engineering Depc. 
Rolling Scock 8 Mechanical 
Engineering Dept. 
Motor Transportation Dept. 
Ferry Service Depc. 
District Motor Transportation 
Office ( 2 )  
District Purchasing L Scores 
Office ( 6 )  
Vorkshop ( 3 )  
Conscruccion Div. ( 1 0 )  
Diversification Depc. Building Construction Div. 
Development Dept. 
Railvay Police Depc. 
?%atuaL Aid Association 
Secretariat 
Pover Supply Control Div. 
Electric Construction Div. ( 4 )  
Systems Development 6 Con- 
scruccion Div. 
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J N R  and other railway enterprises. The capital of this corpora- 
tion in 1977 was 403,800 million yen, with 331,100 million of this 
provided by the government and 72,000 from the J N R  budget (nearly 
50% in government guaranteed bonds). 
The Corporation partly took over the work on the construction 
of new lines from the J N R ;  this included work on local lines, metro- 
politan area lines, trunk lines and the Seikan Undersea Tunnel. 
The Seikan Undersea Tunnel is a huge construction project to build 
the largest undersea tunnel in the world (53.9 km) which will join 
the main and largest island of Japan, Honshu, with Hokkaido, which 
is the second largest island but is, as yet, undeveloped. This 
undersea tunnel is 2.1 km longer than the proposed undersea tunnel 
between France and the UK. A careful geological survey for this 
tunnel was started as early as 1946. In 1964 excavation of the 
exploratory tunnels was started in order to observe the character- 
istics of faults and rock formations and to study the construction 
methods of excavation and sealing water inflow. In March 1971, the 
investigation stages were over and in April 1971 the construction 
project was authorized by the Government. Construction cost was 
estimated at 2,000 hundred million yen and the proposed accomplish- 
nent date was March 1979. The pilot tunnel being constructed at 
the sea bottom is under direct control of the JRCC; the service 
tunnels and the main tunnel are being excavated by construction 
companies. 
The JRCC was put in charge of the construction of Joetsu 
(Tokyo- Niigata) and the Narita lines. 
The construction of the Joetsu Shinkansen has been under way 
between Omiya (near Tokyo) and Niigata since November 1971. On 
account of the mountainous topography, the line passes through 
many long tunnels, among which are the world's longest tunnels, 
the Daishimizu (22.2 km), the Nakayama and the Haruna. Upon com- 
pletion of the Joetsu Shinkansen line, trains will be able to reach 
Niigata in an hour and a half from Tokyo. 
The JRCC has also been assigned to undertake the construction 
of two additiona projected lines, the Hokuriki Shinkansen (Tokyo- 
Osaka) and the Hokkaido Shinkansen (Aomori-Sapporo). Apart from 
t h e s e ,  t h e  JRCC c o m e n c e d  o r e l i m i n a r : ~  i n v e s t i g a t i c n s  i n  J u l y  
1974 on a n  unde r s ea  t u n n e l  between t h e  i s l a n d s  o f  Shikoku and 
Kyushu f o r  a n o t h e r  Shinkansen  l i n e  which i s  e n v i s a g e d  i n  t h e  
7,000 km Shinkansen  network p l a n .  I n  1977 t h e  JRCC employed 
3 , 3 6 5  r e g u l a r  s t a f f  members, 11 o f f i c e r s ,  a  p r e s i d e n t ,  a  v i c e -  
p r e s i d e n t  and s even  d i r e c t o r s .  Most o f f i c e r s  a s  w e l l  a s  e n g i n e e r s  
were p r e v i o u s l y  employed by t h e  JNR. P e r s o n n e l  a l s o  p a s s  from t h e  
ZRCC t o  t h e  JNR. The a n n u a l  budget  o f  t h e  JRCC i s  s u p e r v i s e d  by 
t h e  f i n i s t r y  of  T r a n s p o r t ;  however,  u n l i k e  t h e  JNR, t h i s  c o rp o ra -  
t i o n  d o e s  n o t  s u f f e r  a  f i n a n c i a l  d e f i c i t .  
5 . 2 . 3  I n d u s t r i e s  Working f o r  Rai lways  
I t  is a  l ong - s t and ing  J a p a n e s e  r a i l w a y s  t r a d i t i o n  t h a t  re -  
s e a r c h ,  d e s i g n  and p l a n n i n g  a r e  made by t h e  s t a t e  r a i l w a y  and  t h a t  
p r i v a t e  i n d u s t r y  ( c o n s t r u c t i o n ,  machine-bui ld ing ,  e l e c t r i c  and  
e l e c t r o n i c  i n d u s t r i e s )  a r e  c o n t r a c t e d  f o r  t h e  e x e c u t i o n  o f  work. 
T h i s  a p p e a r s  t o  be  a v e r y  s u i t a b l e  a r r a n g e m e n t  f o r  J a p a n e s e  
i n d u s t r y .  
5 . 2 . 5  Reg iona l  and Loca l  A u t h o r i t i e s  
Reg iona l  r e p r e s e n t a t i v e s  o f  c e n t r a l  government ,  p r e f e c t u r e s  
and c i t y  governments  s hou ld  a l s o  b e  c o n s i d e r e d  a s  i m p o r t a n t  a c t o r s  
i n  r a i l w a y  development  and r a i l w a y  p o l i c i e s .  N a t i o n a l  Development 
P l a n s  which a l s o  i n c l u d e  r a i l w a y  deve lopment  a r e  t a k e n  i n t o  con- 
s i d e r a t i o n  and r e g i o n a l  a u t h o r i t i e s  and l o c a l  g o v e r rm e n t s  a r e  con- 
s u l t e d .  The JNR and t h e  JRCC c o n s u l t  p r e f e c t u r e s  and c i t y  govern-  
ments  a b o u t  t h e  p l a n s  o f  new r a i l w a y s .  The l o c a t i o n  o f  t h e  To- 
k a i d o  Shinkansen  i n t e r m e d i a t e  s t a t i o n s  c a n  b e  c o n s i d e r e d  a s  a n  
i l l u s t r a t i o n .  The r o u t e  between Nagoya and Ha ib a r a  ( t r a n s f e r  
s t a t i o n  from and t o  Hokuriku t r u n k  l i n e )  had t o  be  d e c i d e d .  There  
were t h r e e  r o u t e s  proposed:  A ,  B ,  C,  whose main f e a t u r e s  were 
t h o s e  shown i n  Tab l e  5 . 4 .  
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T a b l e  5 . 4  M A I N  FEATURES OF THREE NAGOYA-IMAIBARA ROUTES 
Source :  JNR 
P r o p o s a l  C  was r e j e c t e d  f o r  t h e  f o l l o w i n g  r e a s o n s :  
( 1  ) S o i l  c o n d i t i o n s  were bad.  
( 2 )  A 15  km l o n g  t u n n e l  had t o  be  b u i l t  and  c o n s t r u c t i o n  
c o s t s  would have been v e r y  h i g h ,  f u r t h e r m o r e ,  t h e  
p e r i o d  o f  c o n s t r u c t i o n  would have  been  n i n e  t o  t e n  
y e a r s .  
The G i fu  P r e f e c t u r e  and c i t y  a u t h o r i t i e s  and c i t i z e n s  g r o u p ,  
w i t h  t h e  s u p p o r t  o f  a l l  t h e  D i e t  members e x c e p t  M r .  Ohno, s t r o n g l y  
recommended t h a t  t h e  J N R  a d o p t  r o u t e  A.  The JNR d e c i d e d ,  however. 
t o  s e l e c t  t h e  B r o u t e  f o r  t h e s e  r e a s o n s :  The S h inkansen  P r o j e c t  
is n o t  p l a n ne d  f o r  t h e  c o nv e n i ence  o f  Gi fu  C i t y ,  b u t  f o r  t h e  con- 
v e n i e n c e  o f  a l l  u s e r s ,  u s e r s  from t h e  G i fu  C i t y  b e i n g  assumed t o  
b e  less t h a n  3 %  o f  t h e  t o t a l  p a s s e n g e r s .  The runn ing  t i m e  o f  t h e  
A r o u t e  t a k e s  f i v e  mi nu t e s  more t h a n  t h a t  o f  t h e  B r o u t e .  The 
t o t a l  t i m e  l o s s  f o r  u s e r s  was e s t i m a t e d  by t h e  J N R  a s  9 , 6 0 0  man- 
h o u r s  p e r  d a y .  Route B h a s  been  adop t ed  and Hajima C i t y  was se- 
l e c t e d  a s  t h e  i n t e r m e d i a t e  s t a t i o n  i n s t e a d  o f  G i fu  C i t y .  I n  t h e  
c a s e  of  t h e  Kyoto Shinkansen  s t a t i o n ,  n e g o t i a t i o n s  w i t h  c i t y  
a u t h o r i t i e s  made t h i n g s  d i f f i c u l t .  Nagoya C i t y  was t h e  most  co- 
o p e r a t i v e  i n  i ts  r e s p o n s e  t o  t h e  JNR p r o p o s a l ;  t h e  c i t y  drew up  
i t s  own p l a n n i n g  t o  remove t h e  b l a c k  marke t ,  which was j u s t  be- 
h i n d  t h e  Nagoya s t a t i o n .  
5 . 2 . 6  C i t i z e n  Groups 
The i n f l u e n c e  of c i t i z e n  groups i n  ra i lway development i n  
Japan has inc reased  r a p i d l y  i n  t h e  p a s t  t e n  yea r s .  C i t i z e n  groups 
a l s o  played a  r o l e  a t  t h e  time when Tokaido Shinkansen was b u i l t ;  
an example of t h i s  was t h e  case  of Gifu  C i t y  which was desc r ibed  
i n  t h e  p rev ious  paragraph,  a l though t h i s  c a s e  on ly  i l l u s t r a t e s  
t h e  c i t i z e n  g roup ' s  r e a c t i o n  t o  Shinkansen. I n  Japan now t h e r e  
a r e  c i t i z e n  groups both f o r  and a g a i n s t  Shinkansen.  Nagoya Ci ty  
could  n o t  be considered by t h e  J N R  a s  t h e  most coopera t ive  com- 
munity, s i n c e  t h e  f i r s t  c o u r t  s u i t  was i s sued  a g a i n s t  t h e  JNR i n  
1974  i n  t h i s  c i t y .  
Env i ronmenta l i s t s  a r e  t h e  most a c t i v e  and sound c i t i z e n  group 
i n  Japan,  however some reg iona l  and city-development o r i e n t e d  
c i t i z e n  groups a l s o  belong t o  t h e  ant i -Shinkansen group. Shinkan- 
sen  changes n o t  on ly  environmental  c o n d i t i o n s  but  economic and 
s o c i a l  ones a s  we l l .  Th i s  problem w i l l  be d i scussed  i n  d e t a i l  i n  
t h e  c h a p t e r  on t h e  r e g i o n a l  a s p e c t s  o f  t h e  Shinkansen P r o j e c t .  
The success  of Shinkansen p l u s  t h e  h e r a l d i n g  o f  very  ambi- 
t i o u s  and o p t i m i s t i c  p l a n s  t o  l i n k  a l l  Japanese  i s l a n d s  by a  Shin- 
kansen network have s t imula ted  t h e  i d e a s  o f  many r e g i o n a l  and c i t y  
deve lope r s  and p o l i t i c i a n s .  This  success  has  a l s o  s t imula ted  t h e  
formation of c i t i z e n  groups advocat ing t h e  c o n s t r u c t i o n  of Shin- 
kansen,  some of t h e s e  groups a r e  loca ted  i n  ve ry  remote a r e a s  and 
i n  a r e a s  of low popula t ion i n  Japan.  
5 . 3  Yain I s s u e s  
I n  t h e  case  of t h e  New Tokaido Line,  a  pure  passenger t r a n s -  
p o r t a t i o n  system i s  considered.  2assenger t r a n s p o r t a t i o n  i s  on ly  
a need f o r  o r g a n i z a t i o n a l ,  s o c i o l o g i c a l  o r  p o l i t i c a l  o b j e c t i v e s .  
F r e i g h t  t r a n s p o r t a t i o n  i s  a  fundamental  need f o r  l i v i n g :  t o  pro- 
v i d e  r e s o u r c e s  o r  food s u i t a b l e  f o r  a  comfor table  s t andard  of 
l i v i n g ,  o r  f o r  exchange of r e sources .  T ranspor t  s t a r t e d  wi th  s a l t  
roads ,  i r o n  roads ,  t e a  r o a d s ,  e t c . ,  and even t r a n s p o r t  r o u t e s  a t  
p r e s e n t  a r e  fo l lowing t h e s e  p a t t e r n s  t o  some e x t e n t .  
In Japan, the political situation, especially during the 
Shogunate, had fostered passenger transport. At this time the 
Tokaido Line had already been founded. In Figure 5.1 Japanese 
railways are compared with other railways. The difference in 
situation can also be found concerning freight transport. JNR 
gains 84% of its income from passenger transport. 
Its situation as an island allows JNR to follow advanced 
technologies without the problems of negotiating with neighboring 
railway authorities. For example, JNR is promoting extremely mo- 
tive cars or multiple unit trains, instead of locomotive-hauled 
trains which have many disadvantages concerning reliability, 
modern maintenance methods, etc. 
1 Passenger-km Freight con-km 
- 20 billions - 100 billions 
Figure 5.1 RAILWAYS BY COUNTRY (1975) 
Source: Statistical Handbook of Japan, 1977. 
5.3.1 Speed 
It is recognized that speed is one of the most important 
factors for users as well as transport suppliers. Speed has 
influence in a psychological sense and short travelling time 
in a rational sense for the selection of transportation means. 
In transportation systems, one always tries to improve the max- 
imum speed of vehicles, the cruising speed, and the operating 
speed limits, and depends on them to some extent to get shorter 
travelling times. It is widely acknowledged that an increase 
of speed and shortening of travelling time results in an increase 
of demand (see references 1 0 , 1 9 , 3 5 , 3 9 , 7 1 , 8 0 , 8 6 , 8 8 , 8 9 , 1 0 1  and 
Figures 5.2 to 5.6) . In addition, the productivity of rolling 
stock will be increased (11,351. More effort for maintenance, 
especially for tracks, is needed and the optimal speed depends 
on the distance of the stations and on the price for energy and 
the costs for construction with installations for environmental 
protection. 
JNR did not hold any world speed record at the time of de- 
signing the New Tokaido Line. The New Tokaido Line itself has 
had only the record for shortest travelling time for such distance 
and travelling speed, but this is very remarkable (Figure 5.7). 
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Figure 5.2 SELECTION OF TRANSPORTATION ?IEANS DEPENDING 
ON 'I'RAVELLING TIP= 
Source: (381 
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S o u r c e :  ( 1 9 1  
F i g u r e  5 . 3  MODAL S P L I T  RAIL/ROAD WITHOUT AIR TRANSPORTATION 
N o t e s :  ( 1 )  S i n c e  1 9 7 2  u n c h a n g e d ,  a v e r a g e  d i s t a n c e  ( 3 0 2  km) of 
t u r n  a r o u n d .  
( 2 )  I f  3 7 5  km a v e r a g e  d i s t a n c e  o f  turn a r o u n d  i s  p r e d i c t e d .  
S o u r c e :  [ 3 5 1  
F i g u r e  5 . 4  SAVING ON TRACTIVE UNIT-DAYS DEPENDING ON 
TRAVELLING SPEED 
- 
average .~alue for 
timetable 
- - timetable 1971-72 
n - 1 2 2  trains 
3 nodes in the network 
distances of nodes lgi - 400/200/200 
Figure 5 . 5  NUMBER OF T R A C T I V E  U N I T S  3 E P E ? I D I N G  ON 
T R A V E L L I N G  S P E E D  
Source: [ I  1 I 
Fi7'lre 5 . 6  SPEED 3 P ? I ! I I Z A T I O N  
Source:  S t a t i s t i c a l  Handbook o f  Japan,  1 9 7 7  
Figure  5 . 7  GROWTH OF TRAIN SPEED 
(between Tokyo and Osaka, 51 5 krn) 
5 . 3 . 2  Safe ty  
I n  g c n c r a l ,  s a f e t y  s t andards  f o r  r a i lways  a r c  very  scvc rc  
[ 2 3 , 5 2 ]  b u t ,  even today,  man-made r e g u l a t i o n s  a r e  r e l i e d  upon 
and s a f e t y  measures a r e  n o t  considered in  an o v e r a l l  systems 
approach. The New Tokaido Line shows t h a t  b e s t  r e s u l t s  i n  s a f e t y  
can be achieved only  by wel l  des igned sys tems,  and t h a t  man is ,  
a t  t h e  p r e s e n t  l e v e l  of technology,  t h e  weak po in t .  The success  
of the r e l i a b i l i t y  approach i n  s a f e t y - r e l a t e d  systems i s  made 
ev iden t .  Not only  has  new technology l i k e  e l e c t r o n i c s  been used 
w e l l ,  cons ide r ing  t h e  long l i f e t i m e  exper ience  of r a i lways ,  b u t ,  
r a t h e r  e x t e n s i v e  r e sea rch  has  been done on human f a c t o r s  and con- 
t r o l  of human behavior .  The p o s s i b i l i t i e s  of hazards  t o  t h e  sys-  
tem have been considered a s  f a r  a s  p o s s i b l e ,  f o r  example, e a r t h -  
quake and typhoon warning systems, countermeasures a g a i n s t  i n t r u d e r s ,  
and o b s t a c l e  warning dev ices  e t c .  The Ilew Tokaido Line is  a  f a i l -  
s o f t  system which, i n  c a s e  of f a i l u r e s ,  p r o g r e s s i v e l y  d e t e r i o r a t e s  
i n  performance r a t h e r  then  c o l l a p s i n g  complete ly  o r  becoming dan- 
gerous .  
A s  shown i n  s t a t i s t i c s ,  t h e  J K R  is one of t h e  r a i lways  ranked 
h i g h e s t  concerning s a f e t y  [ 7 , 6 ] .  This  is a l s o  t r u e  f o r  t h e  con- 
v e n t i o n a l  l i n e s  of J N R ;  t h e  except ion being c r o s s i n g s  with road 
traffic. The much used system of the New Tokaido Line shows that, 
not only can the highest safety standards be achieved economically, 
but also safety in the long run is more economical. Research to- 
wards further improvement of safety and reliability is continuing 
[56,921. In [221 the correlation between investment and safety 
is pointed out. 
Even today an idealistic viewpoint concerning safety is evi- 
dent not only with the public and courts, but among engineers. 
The Technical Committee on Reliability, Safety, and Security 
of the European Purdue workshop has decided to use the definition 
[ 2 8 1 :  a system is "safe" if dangerous effects are considered neq- 
ligible in the application. In the above sense, fail-safe means 
safe in the presence of failures. 
It should be recognized that man, because of his limitations, 
cannot create an absolutely safe system. These limitations are 
caused by economical, technical, and psychological reasons, as 
well as by man's inability to conquer his environment. But too 
often, as stressed in [ 2 6 ] ,  people (especially governing or regu- 
latory bodies) incorrectly imagine that they can virtually avoid 
risks instead of trading them off. 
In railways it was (and is in many countries) common to apply 
a deterministic approach to safety-related systems. Of course, 
this only means a very high probability for the occurence of as- 
sumptions. Even in case of a simple fail-safe relay, the quality 
expected is not deterministic, even though it works with high prob- 
ability, because it is assumed that gravity will work any tine and 
a sticking contact is impossible. Deterministic behavior would 
imply an absolutely controllable system and environment, a very 
short time span in relation to the response time of all dynamic 
processes of the environment, or systems embedding and simplicity 
so that man can know and recognize all influences and behaviors. 
Even if denied by lawyers, all regulations and laws concerning 
acceptance of a system's safety rely on probabilistic assumptions. 
It is a knowledge acquired by experience and by comparison or ana- 
lytical deduction, not by access to all required information. This 
is also true for the well designed system of the New Tokaido Line 
[103]. Recently, the aART project in San Francisco [ 3 7 1  showed how 
things can go wrong if this recurring process of step-by-step trial, 
learning, and information feedback is neglected by a short-cut de- 
sign and by not involving railway engineers. The New Tokaido Line 
project exemplifies the successful implementation of this process. 
The New Tokaido Line has shown that, in safety-related systems, 
not only hardware and software have to be considered, but also .the 
orgware. The organization of continuous improvement in safety and 
reliability has great impact on results. Safety problems in other 
fields have a strong impact upon new safety approaches in railways 
[31,30,29]. Figure 5.8 shows such a structure as an example [701. 
In some countries a trend can be noticed in the courts to 
switch concentrating their investigation of accidents from weak 
points at the operational level to investigating weak points at 
the planning level, in long-term manaqement, and stressing the 
state-of-the-art technology for man. Their intention is not to 
neglect man-related problems in their concern over machine regula- 
tions [601. 
5.3.3 Reliability 
The JNR was the first railway in the world which transferred, 
to a great extent, the results gained in the realibility approach 
of space systems or military systems to railway [40,541. 
The roots of success have been: 
- to have made an over all system design 
- to have recognized that a well designed system in the 
planning stage gives best results in reliable perfor- 
mance during operation 
- to have recognized the advantages of using automation 
in railways, and that man is, at the present state of 
technology, already the weak point 
- to have utilized the advantages of modern electronics 
and communications systems [3,901 
- to have chosen dedicated systems for reducing com- 
plexity 
- to have used modern algorithms and computers as a help 
and completion for man and not vice versa; the real 

optimum i n  p r a c t i c e  h a s  t o  be l e a r n e d  d u r i n g  a  s y s t e m ' s  
l i f e  t ime:  f o r  such purposes  f l e x i b l e ,  r o b u s t ,  and 
e a s i l y  unders tood  a l g o r i t h m s ,  whose r e s u l t s  a r e  pe rhaps  
o n l y  n e a r  t o  a  t h e o r e t i c a l  optimum a r e  h e l p f u l .  
- t o  have  had t h e  o p i n i o n  t h a t  a  r e l i a b i l i t y  approach  i s  
a l s o  s u i t a b l e  f o r  r a i l w a y s  
The e f f e c t s  can  be  n o t i c e d  n o t  o n l y  i n  t h e  r a i lway  sys tem i t s e l f  
b u t  a l s o  i n  r e l a t e d  sys tems a s  t h e  s e a t  r e s e r v a t i o n  sys tems e t c .  
Recen t ly  t h e r e  w a s  some d e t e r i o r a t i o n  o f  t h e  r e l i a b i l i t y  o f  
o p e r a t i o n ;  p a s s e n g e r s  were d i s s a t i s f i e d  w i t h  t h e  i n c r e a s i n g  t ime 
d e l a y  and l a c k  o f  d e p e n d a b i l i t y  o f  t r a i n s .  It  shou ld  be  mentioned 
t h a t  J N R  pays  back a  pe rcen t age  of  t h e  f a r e  i f  t h e  d e l a y  o f  a  t r a i n  
h a s  r eached  a  f i x e d  t h r e s h o l d .  T h i s  problem a r o s e  a t  t h e  end o f  
t h e  p r e d i c t e d  sys tems l i f e  t i m e  and ,  a s  f a r  a s  it can  be  d i s c e r n e d .  
it was n o t  a n  e n g i n e e r i n g ,  b u t  r a t h e r  a  management o r  s o c i a l  prob- 
lem, which seems t o  have been s e t t l e d .  J N R  showed t h a t  r e l i a b i l i t y  
i s  c l o s e l y  connected  t o  s a f e t y  and p r o f i t a b i l i t y  [691 .  
5.3.4 Ergonomics, Educat ion  and T r a i n i n 3  
I n  1963 t h e  Railway Labor Sc i ence  Sesea rch  I n s t i t u t e  was e s t a b -  
l i s h e d  w i th  l a b o r a t o r i e s  f o r :  
- Labor P h y s i o l o g i c a l  Research  
- Labor Hea l th  Research 
- Labor P a t h o l o g i c a l  Research 
- Labor Psycho log i ca l  Research  
- S o c i a l  P sycho log i ca l  Research 
- Human Eng inee r ing  Research 
- Psychology A p t i t u d e  Research [51 
Yuch e f f o r t  h a s  been concerned  w i th  ergonomics a p p l i e d  t o  
f i n d i n g  w e l l  de s igned  c a b s  and s i g n a l l i n g  sys tems.  Of cou r se .  
because  of  t h e  broad  u s e  of  computers  ( abou t  f i f t y  computers  had 
been i n s t a l l e d  a t  JNR by 1965) t h e  problem of t h e  man-machine 
i n t e r f a c e  h a s  been i n v e s t i g a t e d  i n t e n s i v e l y .  
The d e s i g n  o f  t h e  pa s senge r  c a r s  i s  concerned  w i th  hand i -  
capped pas senge r s .  The c a r s  a r e  v e r y  s i m i l a r  t o  a n  a i r p l a n e  i n  
d e s i g n .  They c a u s e  a n  uncom f o r t a b l e  change  i n  p r e s s u r e  when t h e  
t r a i n  e n t e r s  a  t u n n e l  due t o  t h e i r  s o f t  b o d i e s .  T h e r e f o r e ,  t h e  
c a r  body is t i g h t l y  c l o s e d  and c l i m a t i z e d .  
A s  s t a t e d  i n  [ 3 4 1 :  " t h e  most comprehens ive  s e r i e s  of  s t u d i e s  
a v a i l a b l e  t o  v e h i c l e  d e s i g n e r s  is t h a t  c o n c lu d e d  i n  t h e  1 9 6 0 ' s  
u n d e r  t h e  a u s p i c i e s  o f  t h e  J N R . "  
F i g u r e  5 .9  shows t h e  e d u c a t i o n a l  l e v e l  o f  t h e  l a b o r  popula-  
t i o n  a t  JNR a s  be ing  q u i t e  b e t t e r  t h e n  a t  many o t h e r  r a i l w a y s .  
Not o n l y  i n  r a i l w a y s ,  b u t  a l s o  i n  o t h e r  t r a n s p o r t a t i o n  s y s t e m s ,  
e d u c a t i o n  i s  r e cogn i zed  as a v i t a l  a s p e c t  f o r  f u r t h e r  advance .  
s o u r c e :  JNR y e a r  
F i g u r e  5 . 9  LABOR POPULATION SY SCBOOL LEVELS AT JNR 
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Education at JNR Institutions 
Employees are removed from their jobs temporarily to be educa- 
ted and trained at JNR's own schools set up for the purpose. 
Education at JNR's institutions is further divided as follows: 
Regular traininq: New recruits and candidated for promotion 
are given needed education and training under this program. 
Reassignment traininq: Employees are given this training 
when newly developed equipment and installations are introduced 
for modernization and rationalization or when they are to be re- 
assigned to different kinds of jobs. 
Refresher courses: As technical innovations call for higher- 
level and diversified knowledge and skills, the employees concerned 
are made to attend these courses to up-level their knowledge and 
skills for adequate job performance. 
The above listed training is conducted at the Central Railway 
Training School attached to the Head Office and at local railway 
training schools attached to Railway operating divisions. JNR's 
training institutions are outlined in Table 5.5. 
On-the-job traininq 
Employees are trained at the places of work by their super- 
visors in the knowledge and skills required in pezforming their 
daily jobs. 
Table 5.5: Oucline of JNR'S Training Institutions 
.. , 
NO. d - ~n 1033 Y - I  
t 
Source: JNR, Rail International, Monthly Review, April 
1979, Vol. 4., pp. 366/12. 
Education at External Institutions 
Some employees are sent to external educational institutions 
such as universities and research institutes to study specific 
subjects. 
5 . 3 . 5  Comfort 
The comfort of cars was influenced by the standards of air- 
way service. It may be described as an economical comfort with 
optimized effectiveness. As mentioned already, handicapped passen- 
gers are considered. A new standard was set for the railways by 
the possibility of telephone calls from passengers on the train 
to the public telephone network and vice versa. 
Different from many other reailways, JNR had, from the very 
beginning, an on-board loudspeaker infornation system, one of the 
high standards to which passengers travelling by air have become 
accustomed. The next stops are not only announced in reasonable 
advance, but the name of the next station can be read on board 
with the station name on the platform just passing. 
At the start of the New Tokaido Line, the seat reservation 
system was the most advanced for railways. But this is still true 
at present because it is now operated by the telephone reservation 
system MARS 1 5 0  with audio response from the computer. 
The passenger information organization at the platform is 
famous. The automatic stop control for trains allows passengers 
to wait just in front of the right door of the right car with the 
seat reserved [ I 5  1 . 
In general it may be said that travellers from other countries 
are impressed by the comfort of the New Tokaido Line, which is no 
luxury! 
5 . 3 . 6  Accessibilitv 
The first category, accessibility, means desiqning a route 
which would provide the greatest number of people the possibility 
of usage. It becomes obvious, purely on economic means, that high 
speed service can not be offered to every city in a country, or 
to every city alonq a specified route. A trade-off has to be made 
which takes into account not only the economic costs of such a 
system, but also the social costs and benefits. 
The Shinkansen experience has shown the importance of route 
design to ensure maximum usage of its vehicles. The Tokaido 
corridor is ideally suited for a high speed route--it contains 
the major population centers of Japan, these centers are far enough 
apart to allow maximum certified speeds of relatively long duration, 
and urban center to urban center service can be offered. Indeed, 
. 
the Tokaido Shinkansen can be looked at as one of the most econom- 
ically profitable lines in existence in the world today, with over 
1 billion passengers carried since ints introduction. Serious con- 
sideration is being given to the construction of yet another To- 
kaido Shinkansen system to complement the one currently in exist- 
ence, the demand being so great. 
Even though the existing Shinkansen lines allow a large amount 
of accessibility for residents in the major urban centers of Japan, 
people in other areas of Japan would also like to have the possibil- 
ity of using this service. Accessibility to existing Shinkansen 
lines is increased by coordinating connections between normal 
narrow-gauge lines and Shinkansen lines, although narrow-gauge 
service is more time consuming for the passengers. There is also 
increased pressure in Japan to have a nation-wide Shinkansen net- 
work, allowing people in the outermost regions of Japan access 
to Shinkansen service. JNR appears to be opposed to a wide ex- 
tension of the Shinkansen network on economic grounds. Passenger 
demand appears to be too small, even with future projections, to 
warrant the economic investment required for construction and 
operation of a nation-wide system. The proposed expansion is 
being argued, not strictly on economic terms, but on the broader 
social advantages such a system would bring to the residents of 
Japan. A nation-wide Shinkansen network is seen as contributing 
to the economic development of all regions of Japan, and would also 
serve as a uniting factor for residents in the outlying regions. 
Even though a nation-wide network would not be operationally profit- 
able, it may well be socially profitable for Japan in the long run-- 
certaintly a consideration that warrants further investigation. 
5.3.7 Frequency of Se rv ice  
Together with a c c e s s i b i l i t y ,  frequency of s e r v i c e  i s  a  major 
f a c t o r  i n  a s s u r i n g  economic and s o c i a l  success  of a  h igh speed 
system. Indeed,  t h e  frequency of s e r v i c e  on t h e  Japanese  Shin- 
kansen l i n e s  can be s a i d  t o  be t h e  major d i f f e r e n c e  between t h e  
Shinkansen systems of Japan and t h e  o t h e r  high-speed l i n e s  of 
t h e  world. With a  frequency of only  s i x  minutes on Hika r i  and 
Kodama Shinkansens ( a  t o t a l  of n e a r l y  200 t r a i n s  i n  18 hours  
wi th  a  t o t a l  d i s t a n c e  of over  1000 km) and a f ixed-pa t t e rn  t ime 
t a b l e ,  t h e  Shinkansens have shown t h e  way t o  a  new dimension of 
i n t e r - c i t y  t r a n s p o r t .  Such a  frequency would n o t  be r e q u i r e d  f o r  
many r o u t e s ,  c a l c u l a t i o n s  would have t o  be based on t h e  passenger  
demand of c e r t a i n  r o u t e s ,  t h e  c a r r y i n g  c a p a c i t y  of t h e  t r a i n  c a r s ,  
whether o r  no t  t h e  l i n e s  could  a l s o  be used f o r  f r e i g h t ,  e t c .  But 
a t  l e a s t  t h e  f i x e d  p a t t e r n  t ime t a b l e  i s  now considered a t  many 
ra i lways  a s  a  mean f o r  i n c r e a s i n g  t h e  p o p u l a r i t y  of t r a i n  t r a v e l .  
5.3.8 P r o f i t a b i l i t y  
P r o f i t a b i l i t y  i n  r e l a t i o n  t o  high-speed l i n e s  h a s  t o  be d i s -  
cussed i n  two ca tegor i e s - - the  pure economic de te rmina t ion  of t h e  
o p e r a t i n g  a g e n t ,  and t h e  s o c i a l  ( o r  socio-economic) b e n e f i t s  of 
t h e  country  i n  gene ra l .  P r o f i t a b i l i t y  o f  r a i l r o a d s  i s  an extreme- 
l y  d i f f i c u l t  ques t ion  t o  answer. I t  appears  today t h a t  no r a i l -  
road system can be ope ra ted  p r o f i t a b l y .  Ind iv idua l  l i n e s  may i n -  
deed show q u i t e  l a r g e  p r c f i t s ,  a s  i n  t h e  c a s e  of t h e  Tokaido Shin- 
kansen,  bu t  it is r a p i d l y  becoming apparent  t h a t  r a i l r o a d s  s e r v e  
a  purpose f a r  i n  excess  of t h e  passengers  o r  f r e i g h t  c a r r i e d  by 
them. I f  d e c i s i o n s  f o r  new r a i l  l i n e s  o r  upgrading o f  e x i s t i n g  
l i n e s  were based pure ly  on economic terms,  passenger  s e r v i c e  would 
no t  be i n c r e a s i n g ,  bu t  would be d e c l i n i n g  ( a s  i n  t h e  c a s e  of t h e  
US passenger  s e r v i c e  s i n c e  t h e  l a t e  1940 's )  i n  major c o u n t r i e s  of 
t h e  world. 
Economic c a l c u l a t i o n s  have t o  be made (F igure  5 . 1 0 ) ,  b u t  so- 
c i a l  b e n e f i t  c a l c u l a t i o n s  have t o  be included i n  t h e  d e c i s i o n  mak- 
ing  p rocess  a l s o .  The Proceedings of t h e  Shinkansen Conference 
devote  an e n t i r e  s e c t i o n  t o  d i s c u s s i o n  of t h e  socio-economic 
Source: [571 
Figure 5.10 EXPENSES FOR FIXED INSTALLATIONS DEPENDING ON 
OPTIMAL SPEED 
benefits which can arise from a high-speed transportation system: 
its influence on industrial development, new urban growth centers, 
opening up new market areas, easier access to the centers of govern- 
ment, a viable alternative to travel with private automobiles (sav- 
ings of energy and lives). 
Even the question of unprofitable lines may be resolved by 
changes in settlement and industrial patterns spurred by the pre- 
sence of a high-speed system. Unprofitability may have only a 
relatively short time span compared to the life of the system. 
Business journeys are characterized by a 3 to 10 hour interval 
from arrival to return. This demand results in rush hours. Rail- 
ways are not economical for short distances. In this case, be- 
cause the investment needed to satisfy the rush hours, which is 
attributed directly to the railway enterprise, consists, not only 
of the expenses for the rolling stock, but also for line, signall- 
ing, and operation, which are high because of strict safety and 
rail conditions. However, because of the short distance, opera- 
tional costs are low. Therefore, the fares had to exceed some 
thresholds or, frequently, some limits of social considerations 
if the railways tried to have cost-covering fares and earn the 
expenses for the rush hours predicted in the short interval of 
operation. If all costs were counted, as is done in the case of 
railways, and if the safety conditions and other obligations re- 
main consistent, every transportation means would be a loss for 
the company or the individual at the present fare structure, as 
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Figure 5.11 LLYITS OF TRAVELLING S P E W  DEPENDING O N  AVERAGE 
DISTANCE OF STATIONS AND DURATION OF STOPS 
in the case of pure commuter transport. The only exceptions in- 
volve the use of animals, which can also be used for meat or milk 
products, or going on foot. The ratio of operational costs to 
expenses for the predicted peak hours becomes better with long 
distances. Besides, this causes a longer capacity use of rail- 
way equipment by the passengers. Such distances and lines are 
optimal (Figure 5 . 1 1  and 5 . 1 2 1 ,  allowing the required use of trains 
as much as possible--with maintenance work coinciding with inter- 
vals of reduced traffic demand. Distances are optimal, allowing 
speeds and travelling time of remarkable advantage in comparison 
to other transportation means--and this from the viewpoint of eco- 
nomical energy consumption (Figures 5 . 1 3 ,  5 . 1 4 ,  5 . 1 5 ,  4 . 3 1 ) .  
In the case of the New Tokaido Line, there is not only the 
structure of settlements, the sources and sinks of demand, and 
the amount of prospective passenger fitting to be considered. 
The distances involved remove other transportation methods from 
competition, considering costs for high safety standards, relia- 
bility, dependability, comfort, and reduction of travel time, 
not to mention for energy and operation. The reasons for the 
New Tokaido Line success are: 
- recognizing the mission for contemporary railways 
and not relying upon subcriteria for optimal solu- 
tions or, at worst, only to administer an existing 
railway; 
- recognizing more than short range success: 
- the abilitlr to share risks, as in former days when 
railways were being established; 
- putting great effort into learning and information 
collection: 
- not only seeing the state of the art of railways, 
but also investigating the development of science 
and technology in other fields; 
- spending enough time before deciding upon a plan, 
but afterwards realizing it as quickly as possible: 
- realizing the quick change of technology and the 
short lifetime of modern equipment, especially 
considering the economic-aspect. 
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Of c o u r s e ,  due t o  t h e  u n c e r t a i n t y  o f  &ernand p r e d i c t i o n s  beyond 
1 0  y e a r s ,  c o s t - e f f e c t i v e n e s s  a n a l y s i s  i s  p r o b l e m a t i c a l  f o r  long- 
range  p l ann ing .  
C l o s e l y  connected  w i t h  p r o f i t  i s  t h e  s u i t a b l e  s e l e c t i o n  of  
l i f e - t i m e  d e v i c e s .  Long l i f e  t i m e  r educes  maintenance c o s t s  and 
renewal.  The r e t u r n  of  ca sh  can  be l o n g e r .  But l ong  l i f e  t ime  
causes  h ighe r  c o s t s  f o r  inves tment  and r educes  f l e x i b i l i t y  t o  
changes o f  demand o r  s p e c i f i c a t i o n s ,  whlch can r e s u l t  i n  l o s s  
( F i g u r e  5 . 1 7 ) .  
P r o f i t a b i l i t y  was cons ide red  i n  t h e  o v e r a l l  sys tems approach 
and t h e r e f o r e  has  l e d  t o  t h e  p rope r  u se  of  computers.  The r e s u l t s  
a r e ,  f o r  example, t h a t  t h e  running  t i m e  can  be c a l c u l a t e d  f o r  a  
3 ,500 km d i s t a n c e  i n  one hour i n s t e a d  of  100 km i n  a hour s  and 
t h e  t i m e  t a b l e  can  be  p repa red  i n  about  one - th i rd  of  t h e  t ima 
r e q u i r e d  by t h e  former method [ U U ] .  
A t  p r e s e n t  JNR r ecogn izes  t h a t ,  n o t  o n l y  p r o d u c t i v i t y ,  b u t  
a l s o  r e l i a b i l i t y  and e f f e c t i v e n e s s  a r e  impor t an t  f a c t o r s  i n  t h e  
economical  o p e r a t i o n  of  r a i lways  i n  an ooen market .  
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Figure  5 . 1 7  LIFETIYE, PROFIT .AND COST RELATIONS 
5.3.9 Computerization and Automation 
As early as 1965 about 50 computers were in use at J N R  in- 
cluding, for example, IBM 360/40, UNIVAC 490, etc. [83]. 
Advanced methods optimization in railways were used very 
early, including dynamic programming [491, and the maximum prin- 
ciple of Pontryagin [421. A great importance was given to the 
practicability of algorithms. In time-table calculation, the com- 
puter is used for logical decisions and control, the human makes 
the heuristic decisions and can use his experience, which is im- 
portant in such complex systems with long system life time as 
railways. From the very beginning, man-machine interface was 
considered (e.g., COMTRAC [39,44,74,84,91,99]). 
From calculation of train operation [43,48,46,57,79,96,100] 
to train table preparation [25,44,45,91,93,981, etc., in all pos- 
sible fields of application, computers have been utilized. Al- 
though railways are complex, large systems, an attempt to trans- 
fer the pattern of computerizing relatively simple systems such 
as factories to railways has not been made. As the information 
system at J N R  was designed, it was decided to use functionally 
dedicated systems [44] (see Figure 5.18). From the seat reser- 
vation systems MARS, COMTRAC, KICS, to SMIS (see Table 5.6, which 
shows the costs and some results gained by these systems) all sys- 
tems are designed according to this philosophy. 
Automation is used for positioning the stop of cars [15,531, 
for train control (ACT) in some speed ranges [6 1,58,59,81,87,1021 , 
which is now extended by using on board mini-computers [42,60,65], 
to central traffic control (CTC) [ 3 , 4 0 , 3 9 , 4 7 , 7 4 , 7 6 , 8 2 , 8 4 , 9 9 , 1 0 2 ,  
1031. Of course this has caused a change of technology for signall- 
ing and data transmission in railways [3,66,83,1041. 
5.3.10 Maintenance 
The main characteristics of the progress at J N R  are the ex- 
tensive use of new methods and technologies in the field of main- 
tenance. For example: 
PEXONNEL 
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F i g u r e  5 . 1 8  RAILWAY INFOXATION SYSTE.1 OF JNR [ U U ]  
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- extensive use of automation in checking of tracks [ 4 1 1  
and cars [ 7 2 , 7 5 1  
- application of simulation methods 1971  
- improved information processing and information systems 
[ 1 , 5 4 , 8 5 1  
- new maintenance strategies ( 5 3 1 ,  i.e., corrective main- 
tenance 
- new philosophy exemplified by installing a scrapping 
facility for a new line which has an outline for re- 
ducing environmental pollution [ 5 5 1 .  
The railway does not repair the vehicles again until after twelve 
year's use 1 5 5 1 .  
Strict review of inspector's data and the analysis of important 
equipment functions allow for the maintenance of some components 
after breakdown. Maintenance-free components are increasingly used. 
With the facilities for complex data processing, steps are being 
taken to introduce corrective maintenance [ 5 4 1 .  
Even if the breakdown of a car could be predicted, private re- 
pair shops would not know when a customer might arrive with his car. 
The arrival of cars for repair can only be forecast by analyzing past 
events. Railways can use information on the behavior of equipment 
to formulate suitable control of maintenance plans throughout the 
railway workshops. The goal of optimal workshop control at rail- 
ways must be the smallest investment for workshop & rolling stock. 
The optimal strategy is: 
- to have an information system with highly efficient 
data processing for the most reliable railway system 
- to use a suitable maintenance plan 
- to analyze deviations from the plan with the purpose 
of improving the system. 
But automated on-line control is not done in workshops, with 
the exception of numerical controlled machines, because on-line 
control merely smooths over rough spots. The real trouble spots, 
for example an unsuitable organization, will not be investigated. 
Man only produces data and connot recognize the effects. He feels 
he is being controlled by a machine: this is not at all stimulating. 
But for subsystems or track construction etc., common software 
packages for network planning [ S O ]  are used at railways. 
5.3 .11  Impact  on o t h e r  r a i l w a y s  
High s peed  s u r f a c e  t r a n s p o r t a t i o n  h a s  f a s c i n a t e d  t h e  mind o f  
man s i n c e  t h e  e a r l y  d a y s  o f  t h e  i n d u s t r i a l  r e v o l u t i o n .  I n d e e d ,  
p a r t  o f  t h i s  r e v o l u t i o n  can  b e  a t t r i b u t e d  t o  t h e  advancement  made 
by e n g i n e e r s  i n  r a i l r o a d  t e chno lo g y ,  and t h e  u s e  o f  t h i s  t echno-  
l o g y  to  improve t h e  communicat ion and movement p o s s i b i l i t i e s  among 
i n d i v i d u a l s  and n a t i o n s .  
The i n t r o d u c t i o n  o f  a i r  t r a n s p o r t a t i o n  i n  t h e  2 0 th  c e n t u r y  
p l a c e d  t h e  r a i l r o a d s  i n  t h e  background a s  f a r  a s  sp e e d  o f  move- 
ment was conoerned ,  b u t  s t i l l  s i g n i f i c a n t  p r o g r e s s  was made i n  
high-speed r a i l  t e chno logy  on  b o t h  t h e  European and American con- 
t i n e n t s .  I n  1935 Germany had two s c h e d u l e d  r u n s  i n  e x c e s s  o f  
1 2 0  km/hr: Berlin-Hamburg a t  124.7 km/hr, and. Ham-Hanover a t  
134 .0  km/hr. The USA had s ched u l e d  r u n s  o f  134.9 km/hr f o r  La 
Junta-Dodge C i t y  i n  1936,  and  a 1940 r u n  from E a s t  Dubuque t o  
P r a i r i e  du  Chien  a t  135.3 km/hr,  l a t e r  i n c r e a s e d  t o  138.9 k n / h r  by 
'1947. The Second World War p l a c e d  a h a l t  on  r a i l  sp e e d  advance- 
ment u n t i l  t h e  French  dem ons t r a t e d  i n  t h e  e a r l y  1 9 5 0 ' s  t h a t  s p e e d s  
i n  e x c e s s  of  200 kn/hr  were p o s s i b l e .  
The J a?an  N a t i o n a l  Railways (JNR) p r o f i t e d  from t h e  French  
d e m o n s t r a t i o n  and  p o s t  W W I I  t e c h n o lo g y  by p e r s u a d i n g  t h e  J a p a n a n e se  
N a t i o n a l  Government t o  approve  c o n s t r u c t i o n  o f  a  new h igh-speed  
r a i l  l i n e  i n  t h e  Tokaido c o r r i d o r  between Tokyo and  Osaka. I n  
O c t o b e r ,  1964, t h e  Tokaido S h in k a n se n  was opened f o r  s e r v i c e .  A 
new a g e  i n  r a i l  t r a n s p o r t a t i o n  was s t a r t e d  which s e r v e d  t o  r e k i n d l e  
i n t e r e s t  among t h e  deve loped  n a t i o n s  o f  t h e  wor ld  t o  o f f e r  i n t e n -  
s i v e ,  h igh-speed  i n t e r - c i t y  s e r v i c e  f o r  i t s  c i t i z e n s .  At t h e  
p r e s e n t  t im e  no less t h a n  9 n a t i o n s  o t h e r  t h a n  J a p a n  a r e  a b l e  t o  
o f f e r  a  r e g u l a r l y  s chedu l ed  r un  i n  e x c e s s  o f  1 2 0  km/hr: F r a n c e ,  
t h e  U n i t ed  S t a t e s ,  Canada, G r e a t  B r i t a i n ,  t h e  Fe d e ra 1 ,Re p u b l i c  o f  
Germany, t h e  S o v i e t  Union, I t a l y ,  Sweden, and Belgium ( T a b l e  5.7). 
Even though t h e  Shinkansen  was i n t r o d u c e d  i n  1964,  no c o u n t r y  
i n  t h e  wor ld  t oday  i s  a b l e  t o  match t h e  Shinkansen  l i n e s  f o r  sp e e d ,  
volume and  service. It is a p p a r e n t  t h a t  t h e  J a p a n e s e  e n g i n e e r s  
d i d  t h e i r  homework e s p e c i a l l y  w e l l .  
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2 Turborra#ns Guatdrood Dorval 5006 210 I 430  
Llrnll 153 bm,h R ~ o d o  Guslorood Betlt.#lle 161.11 72 124 8 
f loor: I10 hmrn R ~ m o o  OorvaI Brochrtl!e 1-7 36 :296 
On!rr!rn Kbngslon Napdnce 4 7  23 173 1 
Great B r ~ l a t n  l l r r lh  R ~ g O ~  Wallord 1048 41) 144 6 
5 Iraona Ruqbv w a ~ l o r a  101.8 14 1429 
Lqmvl: I61 hnrth 5 lrdsns Wal fo fd  Covenlry 1 3  52; I 409  
Floor: 1b0 bmrh 9 lrdtns London Covcnlry I Ub 1468 
2 Iralna Clew* Waliora 2264 ?6;  !40-7 
2 trams Cars ta~f r  Locherbte n . 1  u :4c z 
West Germany Adlrr Hannorer Boeleleld 109 5 17 139-8 
3 1raens Oflenourq Frc~ourq 618 27 1296 
Lorna(, 160 hmlh J lrdans Oflcnourql Karlrrune 71 0 21 : I 7 4  
f loor: 1 3  I m l h  I l r a l ns  8aorn-00s '  Ftetburq lm 9 rS 1372 
5 lraonr Oonmuna B ~ c l ~ l e l d  P8 2 43 137.1 
5 trr lns Hannover B~.lelcla 1 ~ 9 5  r a  :%.9 
S o r l e I  U n i o n  
Ltrnl:  qWkm,h Aurwaz MOSCOW Bologoe 3 1 0  148 1347 
Floor, I2Ohmrh Aurwa' Baloaoe Lenlnorad 3190 I13 1 U 8  
11.1~ 4 lranns Rome' Nanler IAerq 21CO 35 1226 
I 1r.1, V,lla ~a lmrno Rome I810  32 1274 
Limit: ZCO hmih S r l ~ r b r l ! ~  Mdan Boloqna 2190 130 '21 4 
f loor :  133 h n n  3 lraons RomeL Naolfs C FI.0 rJa0 95 131.6 
Sweden  I lraan' Siovde Sooenalw 3 7 0  'i6 1722 
Llmtl. ' 60  hm.h 2 tranns Shard*' HaIIsoerq 1140 56 :=I 
f loor .  110 rm,n 3 lrrons n e l l s o ~ r q  Toreoood 7 37 1216 
Belg ium1 
franc. ' tr"nr P a r ~ r  Brussels 3095 1 0  1326 
N01.r. ' Runs rn both d ~ ~ u l t o n r  
: Summer scasor. znly 
' Sundey rerrocr 
Source: Railway Gazette International July, 1975 
While t h e  r e s t  of t h e  world i s  a t t empt ing  t o  approach t h e  
l e v e l  of  s e r v i c e  o f f e r e d  by t h e  Shinkansen l i n e s ,  e f f o r t s  a r e  be- 
i n g  made on a l l  s i d e s  f o r  t h e  nex t  g e n e r a t i o n  of  "super  h i g h  speed 
t r a i n s " ,  most ly  comprising a  system of  magnetic l e v i t a t i o n  and e l e c -  
t r i c a l  p ropu l s ion .  Germany has  p l a n s  f o r  such a  system o p e r a t i n g  
a t  a  speed of  400-500 km/hr, l i k e w i s e  t h e  United S t a t e s ,  Canada, 
France  and Japan,  among o t h e r s .  It  appea r s  t h a t  t h e  day may come 
when s u r f a c e  t r a n s p o r t a t i o n  would be a  r e a l  a l t e r n a t i v e  t o  a i r  t r a v e l  
ove r  medium d i s t a n c e  (100 t o  1500 km). 
Returning t o  Table  5.7,  it is a p p a r e n t  t h a t  Japan i s  f a r  ahead 
of  o t h e r  c o u n t r i e s  i n  high-speed r o u t e s  and numbers of  t r a i n s .  The 
system developed f o r  t h e  Shinkansen has  i m p l i c a t i o n s  n o t  o n l y  f o r  
more e x t e n s i v e  high-speed l i n e s  i n  o t h e r  c o u n t r i e s ,  b u t  a l s o  f o r  
r o u t i n g ,  s chedu l ing ,  o p e r a t i o n ,  and c o n t r o l  of  t h e  supe r  high-speed 
MAGLEV v e h i c l e  of t h e  f u t u r e .  By examining t h e  Shinkansen s y s t e n ,  
i t  should  be p o s s i b l e  t o  p o i n t  o u t  some major p o i n t s  t h a t  w i l l  even- 
t u a l l y  have t o  be cons ide red  by o t h e r  c o u n t r i e s  who wish t o  o f f e r  
e x t e n s i v e  h igh  speed i n t e r - c i t y  s e r v i c e .  
5.4 F r e i g h t  T ranspor t  
The Shinkansen r a i lway  i s  w e l l  known a s  a  modern passenger  
t r a n s p o r t  system; however, t h e  q u e s t i o n  can be r a i s e d  abou t  t h e  
a t t r a c t i v e n e s s  of t h i s  technology f o r  t h e  t r a n s p o r t a t i o n  of  goods. 
A s  a  m a t t e r  of f a c t ,  t h e  Tokaido-Shinkansen p roposa l  made by J N R  
i n  October 1958 had inc luded  p l a n s  f o r  f r e i g h t  t r a f f i c  on t h i s  new 
l i n e  up t o  5.100 m i l l i o n  ton -k i lome te r s  i n  1975. 
I n  f i s c a l  1975, t h e  volume of J a p a n ' s  ca rgo  t r a n s p o r t  was 
5.03 b i l l i o n  t o n s  (1 .1% dec rease  from t h e  preceding f i s c a l  y e a r ) ,  
o r  360.8 b i l l i o n  ton-ki lometers  ( 4 . 0 4  dec rease  from t h e  preceding 
f i s c a l  y e a r ) .  The volume of  ca rgo  c a r r i e d  by t r a n s p o r t  f a c i l i t i e s  
o t h e r  t han  p r i v a t e  t r u c k s  and a i r c r a f t  f e l l  below t h e  preceding 
f i s c a l  yea r .  A sha rp  f a l l  from t h e  p reced ing  f i s c a l  y e a r  was re- 
corded wi th  r a i lways  (Table  5 . 8 ) .  
From t h e  s t a n d p o i n t  of commodities,  primary p r o d u c t s ,  inc lud-  
i n g  mining p roduc t s ,  a g r i c u l t u r a l ,  l i v e s t o c k  and f i s h e r y  p roduc t s ,  
i nc reased .  The dec rease  of secondary p roduc t s  became s m a l l e r  t h i s  
y e a r  compared wi th  t h e  preceding f i s c a l  y e a r  (Table  5.9 1 . 
Of t h e  t o t a l  domestic ca rgo  t r a n s p o r t  ( i n  t o n - k i l o m e t e r s ) ,  
c o a s t a l  s h i p p i n g  had t h e  s h a r e  of  5 0 . 9 % ,  motor v e h i c l e s  had 36.0%, 
r a i l w a y s  had 1 3 . 1 %  (of  which Na t iona l  Railways account  f o r  1 2 . 9 % )  
i n  f i s c a l  1975 ( F i g u r e  5 . 1 8 )  , (Table  5 . 1 0 )  . 
The volume of  i n t e r r e g i o n a l  c a r g o  t r a n s p o r t  made 220% i n -  
c r e a s e  d u r i n g  t h e  t e n  y e a r s  from f i s c a l  1964 t o  f i s c a l  1 9 7 4 .  
Motor v e h i c l e s  and c o a s t a l  s h i p p i n g  made s p e c i a l l y  l a r g e  growth.  
A commodity-based s tudy  r e v e a l s  t h a t  t h e  growth of  mining pro- 
d u c t s  (pr imary  p r o d u c t s )  became s m a l l ,  b u t  t h a t  t h e  growth of  
secondary  p r o d u c t s ,  such a s  p roduc t s  of  me ta l  and machinery in -  
d u s t r y  and p r o d u c t s  of  chemical  i n d u s t r y ,  was l a r g e .  The i n t e r -  
r e g i o n a l  c a r g o  t r a n s p o r t  r e l a t e d  t o  r e g i o n s  o t h e r  t han  ones  a long  
Tokaido i n c r e a s e d  by 2 . 5  times d u r i n g  t h i s  p e r i o d .  On t h e  o t h e r  
hand,  t h e  i n t e r - r e g i o n a l  c a r g o  t r a n s p o r t  r e l a t e d  t o  t h r e e  d i s t r i c t s  
a long  Tokaido i n c r e a s e d  by 2 . 1  t imes .  However, t h e  l a t t e r  accoun t s  
f o r  7 7 . 3 %  o f  t h e  t o t a l  i n t e r r e g i o n a l  c a r g o  t r a n s p o r t  volume i n  
f i s c a l  1974 .  
Taking t h e  f i g u r e s  by modes o f  t r a n s p o r t ,  t h e  motor v e h i c l e  
no ted  an  i n c r e a s e  of  4 .4  t i m e s  and t h e  c o a s t a l  s h i p p i n g  an i n c r e a s e  
of  2 . 2  t i m e s ,  whi l e  t h e  r a i l w a y s  showed a  d e c r e a s e  t o  8 4 % .  
The r ea sons  behind  t h e  s t a g n a t i o n  i n  t r a n s p o r t a t i o n  of goods 
by t h e  Japanese  Na t iona l  Railways were g iven  by t h e  M i n i s t r y  of  
T ranspor t  d u r i n g  IIASA's f i e l d  s t u d y  i n  Japan ( s e e  F i g u r e  5 . 1 9 ) .  
F r e i g h t  t r a f f i c  was r e s p o n s i b l e  f o r  up t o  7 0 %  of  JNR d e f i c i t s  
i n  1975 .  Under t h e s e  c i r cums tances  one would say  t h a t  t h e  with-  
drawal  of p l a n s  f o r  f r e i g h t  t r a f f i c  du r ing  t h e  e a r l y  s t a g e s  of 
d e s i g n  of t h e  Tokaido Shinkansen was a  ve ry  f o r t u n a t e  d e c i s i o n  
f o r  J N R .  However, t h e  p o s s i b i l i t y  of  app ly ing  Shinkansen tech-  
nology f o r  f r e i g h t  t r a n s p o r t  i s  s t i l l  open. 
T a b l e  5 . 8  DOMESTIC CARGO TRANSPORT BY VARIOUS MODES OF TRANSPORT 
l l i e  trsnapart volume 01 motor vehlclea doea not Include l lght cara, but Include motor vehlclea u r lng  car l e r r y  
arrv lces.  I h e  transport volun~e of motor vel~lc les u a l q  car l e r r y  aervlcea la eutlnimted to accalnt l o r  2 - 3% 
01 the to(a1 tranuport v o l u ~ i ~ e  01 motor vehlclea ( ton-k l lo~ i~ r te ra ) .  
Mode of  T ranapart 
p~ - -. -. 
Total 
Rallwsya 
Nrt lonsl  Rrllwaya 
Prlvate ra l lwayr 
Motor vehlc l r r  
01 comn~on c t i r r le ra  
R l v s t e  
Coastal ahlpplng 
A l rc ra l t  
S o u r c e :  M i n i s t r y  o f  ' Isransport ,  Annual Report  o f  Transport  Ecorlorny ( F i s c a l  1 9 7 6 ) ,  March 1977 
TON (1 n ~ l l l l o n  ton) Ton-kllometera (100 ml l l l on r  I o n - k n ~ )  
F.Y.1974 (A) 
ppp.--p----- 
5.085 
106 
158 
48.1 
4.377 
1.236 
3.141 
50 1 
0.185 
- - . -. -- - - - 
B/A (%) 
96 .O 
90.1 
90.3 
88.7 
99.2 
96.1 
103.1 
95.4 
I08 .4 
~ -.-- 
F.Y.1975 (11) 
.. - .  
5,030 
184 
142 
41.7 
4,393 
1.251 
3.141 
4 52 
0.190 
- - - - -. . - 
F.Y.1974 (A) 
- .  
3.751) 
525 
51 6 
8.690 
1.3011 
720 
58 7 
1,924 
1.399 
B/A (9) 
98.9 
89.3 
89.9 
88.8 
100.4 
101.2 
100.0 
90.2 
102.7 
. -. - -. -. - -
F.Y.1975 (8) 
-~ - - -. 
3,608 
4 7.3 
4 86 
7.705 
1.297 
691 
U15 
1.836 
1.516 
T a b l e  5 . 9  TONS CARRIED ON CARGO TRANSPORT BY COMMODITY 
Aprlculmral Ilvescock a d  fishery producu , 230 
I 1 (60) 
(Vegltables and h-unnts) z; 1 ,,-cm 
1 (Wood) 1 (232) 
; Mining p r h c t r  I 1,602 
; I w s t r ~ s i  .on-meulllc mmrai.)  j 2 )  ! (37 (131.1) 
j (Gravel. sand and stone) ' (1.155) / (1.254) 1 (99.9) 
! Total of secondary products ! 1,911 / 1.840 / 96.3 1 Metal and machinery products 542 495 / 91.3 
! (Iron and steel) (223) , (1%) , (87.0) 
i (Machrne pmru) 1 (201) . (198) , (98.5) 
Scrondary,i Chemical industrial products 
products 1 (Cement) 
I (Orher pottery product.) 
I (k t ro leum products) / (2%) 1 (288) (973) 
I I Li&ht and muccllaneoua Industr~zl producu I 133 1 127 ' 98.6 
(Food ~mlusrrial products) / (202) (200) 1 (99.0) 
Ochers I 1.10~ 1.052 i 95.5 
(Waste matters) : (780) ( n o )  (92.0) 1 
Air cargo ,a hcludrd ~n "orhers" bcuuse  lr ir m t  classdied accordrng to the 
commodirres. 
S o u r c e :  M i n i s t r y  o f  T r a n s p o r t ,  A n n u a l  R e p o r t  o f  
T r a n s p o r t  E c o n o m y  (Fiscal 1 9 7 6 1 ,  M a r c h  1 9 7 7  
Figure  5 - 1 8  SHARE OF VARIOUS MODES OF TRANSPORT 
( i n  ton-ki lometers)  
' O t  (-\ / (36.0) Motor vehicles 
(191)  (102)  
Vehicles of common 
.9) (13.1) Railways 
(12.9) National Rollways 
- carrier 1(1 ~ . 6 ) _ , ( ' ~ ' ~ )  ~ l v a t e  vehicles 
Source: Minis t ry  o f  Transpor t .  JaDanese Government, 
Annual kepor t  o f  ~ r a n s p o r ;  Economy ( F i s c a l  1 9 7 6 )  
March 1977 
T a b l e  5 . 1 0  TRANSPORT C0LU.W AND SHARE OF VARIOUS YODES OF 
TRANSPORT BY COMMODITY IN TON-KILOMETERS 
111.n , 
t b L . 9  1 
1 7 0  
( 8  I) 
tbb 8 )  
1s 4) 
ca.1 , 
t n . 9  I 
11) w un-n rrw. w vn.ax. nnl-.)r. a d  .Iru.ru I. 1-1- for wa -1- 
NI- -1 0 7  .rm 1.1 u o. -I r o w .  T k r d r m .  IMW m u  rill ol h I- 
n, R- d rp -I im. * r y -  da~. n*-t R.UIT. n n  
S o u r c e :  Ministry o f  T r a n s p o r t ,  2 a p a n e s e  Government ,  Annu.:l 
R e p o r t  o f  T r a n s p o r t  Economy ( F i s c a l  1976), !+arch 1'377 
F i g u r e  5 . 1 9  TllE CAUSES OF STAGNANCY IN GOODS TRANSPORT BY JAPANESE NATIONAL RAILWAYS 
r \ 
chmnaea o f  i n d u s t r i a l  
s t ructure - 
\ I 
delay o f  rountermmm- 
ure by Japanese Nmti- 
onal Rallwaym 
energy r e v o l u t l o n  
w o o d  alld 1 Lkc 
the development o f  do- 
meatic mnrine t ranspor  I- 
1 l e  concen t ra t io  o f  
l k p u l a t l o n  upon1 ti1 I 
I1  
concentrmtlnn o f  l o c a t l o n  o f  I n l a n d  i~ 
duatry  and distribution business area 
centered mround roads the progress o f  
t ranspor t  by truck. 
I 
road lnp rovemnt  
changes o f  phymical 
d i s t r i b u t i o n  
s t r u c t u r e  
r e s t  r l c t l o l ~  on I l ivcstmenl 
r o r  t {  mprovemcnt o f  con- 
fain=: r i n a  o r t  and 
~~I:Es!E~tcE!~cF~~!~~~a!\t!~$ 1 
S o u r c e :  M i n i s t r y  o f  T r a n s p o r t  depresmlon and im- 
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6. THE SHINKANSEN AND ENVIRONMENTAL ISSUES 
6.1 Introduction 
6.1.1 Environmental Expectations in Past Decades 
In Japan environmental problems were first generally per- 
ceived as a "public nuisance" ("Xogai" in Japanese) during the 
1950s and 1960s. These problems were limited to a relatively 
small area where serious damage to both living conditions and 
human health was concentrated through heavy industrial pollution. 
Wtamples include "Minamata" disease from organic mercury releases 
into rivers from chemical industries, "Itai-itai" disease from 
cadmium compounds in rivers from mining industries, and "Yokkaichi" 
disease from sulphur and nitrogen oxides in the air from a petro- 
chemical complex. 
As the degree and scale of these so-called "public nuisances" 
increased from an extremely local problem to a much wider trans- 
regional one, the Japanese environmental problem changed gradually 
from industrial pollution to something more like national pollu- 
tion. For example, in 1968 a serious accident was disclosed to 
the public when a poison was taken by more than ten thousand people 
in the form of cooking oil which had been contaminated in the pro- 
duction process by PCB*. PCB is one of the best chemical materials 
for the thermal transfer of liquids and widely used in production 
processes. Although the production and usage of PCB has been pro- 
hibited since that time, people had to be alerted to what extent 
daily foods were contaminated through the natural food-chain pro- 
cess in the ecosystem of the whole country because of the biological 
accumulation mechanisms of PCB. This information caused panic among 
housewives in 1973 when they were informed that almost all fish cap- 
tured around the Japanese islands were more or less contaminated by 
PCB. 
In Japan the pace of industrial development was so rapid 
that industrial pollution first emerged in the industrialized and 
urban areas on a local scale, and then later spread throughout 
- - 
White Paper on Environment, Environmental Agency of Japan, 1969. 
the councry. The next type of pollution was caused by "public 
investments" such as the construction of roads, railways, air- 
ports, etc. This kind of 2ollution is also called a "public nui- 
sance". As public investnent was extended throughout the country 
in the construction of a national network of development infra- 
structure wider environmental problems ensued and accmulated. 
Thus tne following distinction should be made between "public 
nuisance" and "national environmental problems" when discussinq 
Zapanese environmental issues (see Figure 6.1, which illustrates 
this distinction in terms of degrees of space and lead time 
affected) . 
degree of 
space 
affected 
Public Nuisance 
4-~ Environmental problem-! 
Fi9.x~ 6. 1 THE iWNCT: OF PUBLIC ::UIS.\7:SE Ap'D "AF: 
ENVIRONMENTAL PROBLEM 
However, a  a r a d u a l  change  i n  a t t i t u d e  became e v i d e n t  i n  t h a t  
a  s e a r c h  begun f o r  a  b e t t e r  e n v i r o n m e n t  i n  a  more g l o b a l  and  long-  
t e r m  manner r a t h e r  t h a n  i n  s h o r t e r - t e r m  improvements  o f  t h e  e x i s t -  
i n g  e n v i r o n m e n t  t h r o u g h  such  means a s  f i n a n c i a l  compensa t ion  which 
i s  an a f t e r - e f f e c t .  A g r e a t  d e a l  o f  r e s e a r c h ,  m o n i t o r i n g  and  ma- 
n a g e r i a l  e f f o r t  h a s  been d e v o t e d  t o  p o l l u t e d  a r e a s  i n  J a p a n .  One 
e f f o r t  s u b s t a n t i a l l y  d e c r e a s e d  S O 2  c o n c e n t r a t i o n  i n  a n  u r b a n  a r e a  
i n  s p i t e  o f  t h e  economic b u r d e n  t o  s o c i e t y  i n  g e n e r a l .  Emiss ion  
s t a n d a r d s  f o r  a u t o m o b i l e s  have  a l s o  been d e a l t  w i t h  i n  a n  advanced  
way from t h e  e n v i r o n m e n t a l  p r o t e c t i o n  p o i n t  o f  view.  
Envi ronmenta l  e x p e c t a t i o n s  f o r  t h e  l a t t e r  h a l f  of  t h e  1970s 
a r e  f o c u s s e d  o n  how f a r  s h o u l d  p r o g r e s s  w i t h  g l o b a l  and l o n g - t e r n  
e n v i r o n m e n t a l  i s s u e s  s u c h  a s  e c o s y s t e m s ,  non-renewable n a t u r a l  r e -  
s o u r c e s ,  a n d  human e c o l o g y  prob lems  b e  c a r r i e d ,  g i v e n  t h e  necessity 
o f  a  l o w e r  economic growth  r a c e .  These  i s s u e s  must  a l s o  be c o u p l e d  
w i t h  c o n t z o l l i n g  p o l l u t i o n  i n  l o c a l  a r e a s  i n  t h i s  same e r a  o f  low 
growth  r a t e s .  
6 .1 .2  Main Causes  o f  Envi ronmenta l  D i s r u p t i o r .  i n  J a o a n  
One government  r e p o r t  summarized t h e  main f a c t o r s  which con-  
t r i b u t e d  t o  t h e  r a p i d  d e t e r i o r a t i o n  o f  e n v i r o n m e n t a l  q u a l i t y  d u r i n g  
t h e  p a s t  two d e c a d e s  a s  f o l l o w s : * *  
1 .  The h i g h  d e n s i t y  of  economic a c t i v i t i e s  r e l a t i v e  t o  
t h e  a r e a s  of  l a n d  a v a i l a b l e :  
2 .  The a c c e l e r a t e d  development  o f  heavy  and c h e m i c a l  
i n d u s t r i e s ;  
3 .  The m a s s i v e  c o n c e n t r a t i o n  o f  ~ o p u l a t i o n  and  i n d u s t r i e s  
i n  u r b a n  a r e a s ;  
4 .  The l a g g i n g  development  o f  s o c i a l  o v e r h e a d  c a p i t a l .  
F u r t h e r m o r e ,  t h i s  r e p o r t  s t a t e d  t h a t  t h e r e  was a  l a c k  o f  a t t e n t i o n  
g i v e n  t o  l a n d  u s e  p l a n n i n g ,  c i t y  p l a n n i n g ,  b u i l d i n g  r e g u l a t i o n s ,  
OECD: Envi ronmenta l  P o l i c i e s  i n  J a p a n ,  r e v i e w  r e p o r t ,  1977. 
Governmental  Repor t  t o  OECD Env. C s r m i t t e e :  E n v i r o n m e n t a l  P o l i c y  
o f  J a p a n  (background)  1976.  
and preservation of the natural environment compared with other 
advanced industrialized countries. 
Japan has poor natural and geographic conditions in terms of 
resources for industrial development. It is a mountainous country 
with a limited total land use area (25% inhabitable from a total of 
2 370,000 km 1 .  It is no surprise that production and consumption 
activities are concentrated in the urbanized areas along the Pacific 
coastal zone (see Table 6.1). This concentration includes such 
pollution-oriented industries as steel, power, cement, pulp and 
paper, and petrochemicals, which have played a key role in high 
economic growth as well as in environmental disruptions. 
L Table 6.1 Selected Economic Indicators per km of Inhabitable 
Area, Selected Countries, 1974 or 1975 
Sources: a - OECD; b - International Road Federation 
World Road Statistics, 1975 
Japan 
USA 
UL 
France 
Italy 
Sweden 
Netherlands 
Because of the national benefits of a high economic growth 
policy the government placed a low value on environmental quality 
in comparison to industrial development. * Any serious effort by 
* 
S. Tsuru, Current Environmental problems in Japan, ?roc. of Int. 
Cong. on Human Environment, Kyoto, 1975, pp. 51-57. 
Number ofb 
Automobiles 
1974 
3 3 1 
27 
8 0 
4 7 
7 4 
6 9 
146 
a G.N.P. 
(1 O ~ U S $  ) 
1975 
6.05 
0.32 
1.04 
0.87 
0.81 
1.67 
3.10 
1ndustriala 
Output 1974 
( ~ O ~ U S S )  
2.04 
0.09 
0.26 
0.25 
0.24 
0.44 
0.83 
a Energy 
Consumption 
(1 O ~ T O E )  1974 
4.12 
0.36 
1-00 
0.47 
0.66 
1.09 
2.38 
the government toward tackling public nuisances in a general way 
did not begin until the late 1960's after an increase in public 
cornplaints and pressures from local comunities, together with 
various international movements such as the VN General Assembly 
in 1968, etc. Figure 6 . 2  graphs this effect and shows the 
increasing number of pollution-related complaints relative to 
GNP and sulphur oxide pollution. 
/ 
Number of i Registered 
Complaints 1 
* 
I 
Figure 6.2 ENVIRONMENTAL COMPLAINTS AND ECONOMIC GROWTH* 
White Paper on Environment, Environmental Agency, Japan, 1 9 7 6 .  
6 . 1 . 3  The ?.ole of the ?ublic Sector in Economlc Activities 
The factors accounting for the high rate of economic growth 
were: 
- a well educaced, trained labor force 
- a high accumulation of capital stock 
- technological innovation 
- governmental policy support 
- good exogenous conditions 
One of the most important aspects was the systematic government 
effort to guide the high rate of economic growth. During the 
period of the Double National Income Plan (1960-65) aimed at 
the construction of heavy and chemical industries around met- 
ropolitan areas along the Pacific coast, the major share of gov- 
ernment public capital was in investment for strengthening infra- 
structure. Furthermore, governmental fiscal and monetary policy 
was used to encourage personal savings and private sector invest- 
ment by industry through providing various special credit measures 
for the business community. Relatively little money was spent 
on the increase of such social overhead capital as public housing, 
sewage systems, etc., during the 1960's and the first half of the 
1970's. For example, Table 6.2 shows that investment for environ- 
mental matters was approximately 20% of total public investment 
in comparison to about 35% for industrial infrastructure during 
the period from 1961 to 1971. Since that time, japan continued 
to nave one of the highest public investments in the world for 
aiding the private sector to benefit from the agglomeration 
effects of public infrastructure. 
A shift of economic activities from the private sector to 
the combination of a public-private sector has resulted in greater 
environmental disruption. Industrial pollution is now induced 
and extended by the synergistic impacts of public works with these 
activities. It particularly occurs in public investments asso- 
ciated with transportation wnicn have environmental impacts of 
their own in addition to those induced by these investments. 
Table 6.2 PLANNED PUBLIC INVESTMENT FOR SOCIAL OVERHEAD CAPITAL* 
* "Econoo~ic Policy in Japan", reportecl hy Econol~~ic Planning Agency, Japan to IIASA Study Croup, October 1977 
Dotrbli ng Nat ional 
Incon~r Plan 
(1961-1970) 
Medium-term 
Econoo~ic Plan 
1964-1968 
Economic 6 Social 
Development Plan 
(1967-1971) 
New Econoo~ic 6 Social 
Development Plan 
(1970-1975) 
Basic Economic 6 
Social Plan 
(1973-1977) 
Economic Plan for 
Second half of 70s 
(197b-1980) 
LIVINC 6 CULTURE 
Env.. Sanitation. 
Housing, Welfare, 
Schools 
k~~o~lnt 
33.7 
32.7 
48.1 
107.0 
200.1 
288.4 
Rat io X 
20.9 
18.4 
17.5 
19.5 
22.2 
28.8 
INI). INFKASTRUCTUHE 
Roads, Railways, 
Ports 
kuount 
54.3 
64.7 
103.7 
196.9 
308.1 
312.0 
Ratio X 
------- 
33.7 
36.4 
37.7 
35.8 
34.2 
31.2 
1.AND DEVELOPMENT 
Telecoomunication 
Land Conservation 
Agriculture 
Amount 
26.5 
38.1 
60.2 
122.0 
178.9 
211.9 
MISCELLANEOUS 
Adjustments Total 
Others 100 Billion Years 
Amount Ratio X Amount (price) Ratio X 
16.4 
21.4 
21.2 
22.3 
19.8 
21.2 
46.8 
42.5 
63.0 
124.4 
212.9 
187.7 
29.0 
23.8 
22.9 
22.4 
23.6 
18.8 
161.3 (1960) 
178.0 (1963) 
275.0 (1965) 
550.0 (1969) 
900.0 (1972) 
1,000.0 (1975) 
For instance, constructlon projects for the establishment 
of a national transportation network including high speed 
railroad and highway from Tokyo to Osaka through Nagoya were 
started in the first half of the 1960's. However, these invest- 
ments were too successful in helping to induce the high growth 
and overwhelming concentration of economic activities in the 
metropolitan areas of Tokyo, Nagoya, and Osaka. The resulting 
diseconomies of scale were mainly because of overcrowding and 
environmental disruption which contributed to a changing attitude 
by residents in these areas in spite of bringing economic benefits 
to some residents. Thus the Double National Income Plan had to 
be replaced by the Comprehensive National Development Plan (CNDP). 
The continued leading role of the government in the imple- 
mentation of regional development is based on the Comprehensive 
National Development Act of 1950 which emerged as the CNDP in 
1962 following the Double National Income Plan. The CNDP aimed 
at the spatial redistibution of industrial activities in the 
form of growth centers outside of the major metropolitan areas. 
Much investment was used to induce enterprises to new regional 
growth centers together with the construction of industrial 
infrastructure and transportation facilities were developed to 
link them to the core metropolitan area. 
As an example of the environmental problems associated with 
these new developments three major problems in the Seto Inland 
Sea area were identified:* 
1) Increase in ~oliutants: 
1955 1971 
- -
121.5 1007.5 
NOx 74.2 842.5 
COD 283.6 q92.a 
For water quality about 26% of the total surface of the Seto 
Inland Sea has more tnan 2 ppm of COD concentration which is 
greater tnan the standard required for fishing. 
* 
White Paper on Environment, 1976. 
2) Danage to tne Flshing Inlustry: 
During the period from 1955 to 1970 land reclamation around 
the Seto Inland Sea reached about 16,314 ha. which destroyed 
breeding conditions for snall fish and shellfish. Also outbreaks 
of red tides (plankton bloom) caused great damage to the fish- 
farm industry through increases in industrial and municipal wastes. 
3) Jamage to Landscape and Amenities: 
-Jhile the Set0 Inland Sea is designated as a National Park 
the increase in land reclamation for development has deprived 
the residents of recreation land accessable to the sea shore for 
swimming, shell gathering, fishing, etc. Nearly 50% of the 
coastal margin of the Seto Inland Sea consists of artificial or 
reclaimed land (2,488 km out of a total of 5,415 km). 
6.1.4 The New CNDP and Transportation Network Policy 
It became clear at the end of the 1960s that the trends of 
urban over-crowding and rural depopulation were continuing in the 
same direction into the 1970s. An increased national awareness of 
pollution forced the government to reorganize its planning and pol- 
icies for regional development, at least formally with respect to 
environmental conservation and pollution control measures. 
For this purpose a new CNDP was adopted by the cabinet in 
1969 which included the following goals: 
- efficient use of all national land, 
- promotion of independent regional development to 
fit with local conditions, 
- appreciation of safety and amenity, and 
- creation of hannony between man and nature. 
The main policy instrument of the new CNDP was a network devel- 
opment formula composed of a national communications and trans- 
portation network designed to provide equal access to all parts of 
Japan. Although some stress was given to the new values of local 
diversity, amenity and harmony in a post-industrial society, the 
greatest emphasis of this ~ l a n  was placed on the nationwide com- 
munication and transportation systems such as the construction of 
about 4,000 km of super-express railways (extension of Shinkansen), 
about 7,600 km of express highways and an airway network. Just 
how the extensions of this infrastructure were to be interpreted 
with the environmental goais of this plan were not discussed in 
detail. 
This much of the public investment has been used for the con- 
struction of the transportation system as shown in Figure 6.3* and 
Table 6.3**. 
Index 
Figure 6.3 INCREASE OF MONETARY INVESTMENT FOR 
TRANSPORTATION NETWORK 
White Paper on Environment, Env. Agency, Japan 1974, pp. 66. 
t 
Basic information for National Land No.3 (special issue of 
J. of ;-tan and Land) August 1977, Soc. of National Land Planning. 
Table 6.2 Trend of Investment for High-Speed Transportation 
(Billion Yen) 
These large public and quasi-public projects have brought 
about not only environmental disruption to the landscape and nat- 
ural ecosystems, but also greater "aublic nuisances" to the resi- 
dents living adjacent to these projects. The noise associated 
with these transportation facilities have been the main source 
of environmental complaints among the citizens affected as shown 
in Table 6.4. Tables 6.3 and 6.4 should be compared to note that 
the rise in transportation investment triggered a rise in citizens' 
complaints over the same period. 
b 
~ ~ t , l ~  6.4 Number of Complaints for Traffic Noise Registered with 
Local Authorities 
White Paper by Environmental Agency, 1976. 
(B) + (C) / (A) 
2.71% 
2.68% 
2.63% 
3.32% 
3 .44% 
4.67% 
6.06% 
5.21% 
4.50% 
YEAR 
1971 
1972 
1973 
1974 
1975 
HIGHWAY (C) 
115 
109 
84 
133 
207 
279 
323 
367 
397 
SHINKANSEN (B) 
4 
27 
6 5 
105 
104 
238 
424 
408 
346 
YEAR 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
TOTAL PUBLIC 
IXVESTMENT (A) 
4,400 
5,080 
5,669 
7,189 
9,054 
11,059 
12,318 
14,870 
16,494 
AEROPLANE NOISE 
341 
166 
249 
265 
161 
AUTOllOBILE NOISE 
479 
527 
961 
819 
844 
RAILWAY NOISE 
' 63 
162 
144 
244 
294 
Noise is an especially important pollution because it is the 
one singled out by the majority of Japanese as being the most of- 
fensive. The number of recistered complaints for noise exceeds 
that of all other pollutants impacting upon the Japanese. Although 
noise pollution is quite extensive in Japan, environmental authori- 
ties have not been as active in this area as for other pollutants*. 
This finding is corroborated by the fact that noise control has 
fewer officials assigned to it than for other pollutants*'. As 
Table 6.5 shows that noise complaints and noise officials are not 
in proportion. 
Table 6.5 Comparison of Registered Pollution Complaints With 
Number of Pollution Control Managers 
Source: Environment Xgenc)', White Paper, 1976, p.165 and Environ- 
ment Committee, OECD Background Paper, 1976, p.25. 
TYPE OF 
Air Pollution 
Water Pollution 
Noise 
In particular, the Shinkansen noise Froblem became an issue 
after its opening, especially with an increase in its traffic 
volume. According to a survey conducted by the Environment Agency 
in 1972, a considerable part of the residential area (about 15.000 
households) located along the Shinkansen line suffered more than 
80 &(A) noise levels. Thus the "?ublicityW or public interest 
factor of public works became a big issue in judging or assessing 
the benefits and impacts from development plans. For example, in 
the case of power development and public transportation, such as 
the Shinkansen, the general publicity of these projects is being 
questioned. Residents living near such facilities suffer from 
pollution and other disadvantages which can often seem to outweigh 
any of the benefits actually received from the existence of these 
facilities. 
White Paper, 1976, p. 165. 
t 
OECD report, p.11-6 and OECD background report, p.25, 
NUMBER OF 
COMPLAINTS ( 1974 ) 
12,145 
14,496 
24,195 
NUMBER OF 
MANAGERS ( 1 975 ) 
11,723 
14,927 
I 256 
Contrary to CNDP goals the emphasis on nationwide communi- 
cation and transportation projects had triggered repercussions 
against large-scale regional public works. With greater aggra- 
vation generated in living environments along with a rapid 
increase in land prices, local attitudes gradually shifted from 
enjoying mass consumption and growth of GNP to favoring quality 
of life, safe living environments, etc. This change in attitude 
promoted various types of community movements against these 
public development projects in many areas.* Another crucial 
change which required the revision of the new CNDP was the 
substantial change in economic circumstances from the oil crisis 
of 1973. Thus an overall review of the new CNDP has been under- 
taken since 1974 with a third CNDP now undeway for 1977. 
This third CNDP is based on the reality of a low and stable 
economic growth pattern because of shortages in key industrial 
materials such as oil. This third plan centers on creating a 
stable environment for wholesome living rooted in local traditions 
and regional characteristics. The emphasis on human settlement 
is a reflection of the stresses imposed on Japan from the outside 
as well as those emanating from within from past abuses by an 
industrial growth orientation in government and the private 
sector. 
6.1.5 Establishment of Environ~ental Leuislation and Ahinistration 
The first systematic com?rehensive measures to combat environ- 
mental pollution were enacted as the Basic Law for Environmental 
Pollution Control in 1967.** This law provided the basic prin- 
ciples for such policy measures as: environmental quality stan- 
dards, pollution control programs, and compensation procedures. 
Six pollutants were legally recognized of which noise and vibra- 
tion were a part. Areas of responsibility were also outlined 
for industrial firms and national and local governments. 
The next stage in environmental administration was the 
amendment of this basic law and the setting up of the Environment 
* ~ u a l i t ~  of the Environment in Jzpan, 1976, pp. 74-76. 
White Paper on Environment, 1972, p .  34. 
Agency in 1970 and 1971 respectively. The "6Uth Special Pollu- 
tion Diet" passed a total of 14 new laws associated with uollu- 
tion regulation prompted via court Cecisions, anti-pollution 
campaigns by citizens' movements, newspapers and other mass media. 
The most important amendment to the basic law was the deletion 
of the clause requiring environmental protection to be harmonized 
with economic development. Since 1967 this clause had been used 
as an excuse for giving first priority to economic activities. 
Table 6.6 indicates the progress of environmental administ- 
ration efforts in both organizations and budgets. This table 
indicates steady growth in botn manpower and budget at all 
levels of government. 
Table 6.6 Progress of Environmental ~dministration* 
The government environmental management efforts first 
focussed on strengthening the environmental quality standards 
(ambient air quality standards for SO2, NOx, noise) and various 
emission and effluent standards (regulation standards for air 
and water). Another important effort was extended to the forma- 
tion of pollution control programs and land use plans and to 
the compensation system for pollution-caused health damage. A 
detailed discussion of the characteristics of Japanese environ- 
mental policy is not given in this study. 
In an attempt to summarize this brief history of environ- 
mental policy Table 6.7 has been prepared. This table displays 
1970 
1971 1 1971 
1973 
1974 
Background Paper from Japan to OECD. 
* 
OZCD Report on Japan. 
GOVERNMENT BUDGET 
- 
Percentage of the total budget. 
NUMBER OF OFFICIALS 
CENTRAL 
82(1.2 +) 
112(1.4) 
169(1.4) 
274(1.8) 
340(2.0) 
CENTRAL 
996 
LOCAL GOVERNiNENT 
374(3.8 t) 
587(4.9) 
811(5.5) 
954(5.5) 
llgi(5.2) 
PREFECTURAL 
2,634 
1,, 568 
5,284 
5,a52 
LNNICIPAL 
1,746 
3,411 
U,519 
5,617 
6,465 
1956 
1957 
1959 
1964 
1965 
1967 
1963 
1969 
1970 
1971 
1972 
1973 
i 
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the evolution of both transportation and environmental policy, 
including the environmental issues that gave rise to such policy. 
The table shows quite dramatically that the basic transport 
policy decisions were being made in an area that was characterized 
by industrial pollution-caused diseases and a lack of environmental 
policy. As high speed transport networks with their associated 
noise became more thoroughly embedded in a Japanese society that 
was becoming increasingly conscious of the losses of its environ- 
ment, the Japanese turned their attention to the noise generated 
by such transportation systems. As the period of the 1970's 
shows, the extension of new high speed transportation systems 
was accompanied by court trials resulting in environmental 
policies targeted directly to the noise from such systems. Both 
environmental standards and environmental impact assessments 
have been applied to these transport systems, including the 
extension line of the Shinkansen. 
Environmental impacts are shown in another section and they 
testify to the problems of implementing a large railway network. 
Because of these impacts three key environmental issues began to 
emerge with the Shinkansen as it was extended or planned in 
accordance with the Comprehensive Xational Development Plan of 
1969. These issues included: 
- noise, vibration and intra-city routing, 
- landscape impairments and inter-city routing, and 
- internal decision-making process of transportation 
authorities. 
From these three rather basic issues the Japanese have entered 
into considerable debate over the extension of the Shinkansen to 
all parts of Japan. This study is one attempt to describe and 
evaluate the Japanese responses to these issues. The instruments 
generally used to meet these issues include environmental noise 
standards, environmental impact assessment and public participation 
respectively. As this study demonstrates, the record of the 
implementation of these instruments for the Shinkansen is mixed. 
Finally, two further points must be made. First, this 
study was confined solely to the environmental impacts of the 
Shinkansen. No attempt was made to compare the environmental 
impacts between different transport modes. It is clear that such 
impacts also emanate from other modes of transportation and that 
the Shinkansen's impacts could be far less than for other modes 
such as roadways and airports. Second, one must distinguish 
between the technology (Shinkansen) and the organization (Japanese 
National Railways) controlling such technology. No attempt was 
made to evaluate the Shinkansen technology itself; rather this 
study focussed on the JNR's responses to the impacts generated 
by its technology. It may be that the technology is superior 
from an overall environmental point of view so that the J N R  may 
not see the need to deal with such environmental impacts. Clearly, 
the JNR has responded to the environmental problems of its tech- 
nology, and this study is one evaluatron of its approach. 
6.2 The Question of the Public Interest 
A large, concentrated population relative to a small land 
area can lead to congestion problems, for example, in transporta- 
tion and housing. These problems are not necessarily complemen- 
tary within the congestion spectrum but can conflict. These two 
major conflicting congestion problems are shown in Figure 6.4. 
Both congestion in passenger traffic and congestion in housing 
accommodation give rise to solutions that can conflict with each 
other. This conflict in not inherent in the kinds of solutions 
to the congestion that each seeks to alleviate, but it results 
from separate planning activities serving separate goals and 
separate clientele in separate sectors of the economy. This 
separation is at tne heart of the conflict between rap~d trans- 
portation and housing in Japan. Within the system of the trans- 
portation solution the logic upon which that system is based is 
impeccable; the same could probably be said for the housing sec- 
tor as well. 
Figure 6.4 displays the nature of the systematic extension 
of the logic for the devel~pment of both the Shinkansen and mass 
housing. For the evolution of the Shinkansen one begins with the 
basic set of requirements for passengers and works, backwards 
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t o  t h e  system requ i r emen t s  and t h e  r e s u l t i n g  s e p a r a t e d  r a p i d  
t r a i n  system. For  t h e  e v o l u t i o n  of  mass hous ing  t h e  b a s i c  s e t  
of  r equ i r emen t s  f o r  r e s i d e n t s  is  compiled and the sys tem r e q u i r e -  
ments and r e s u l t i n g  s e p a r a t e d  apa r tmen t  b l o c k s  o r  hous ing  t r a c t s  
evo lve .  Because t h e s e  two s e p a r a t e  sys tems r e q u i r e  l a n d s  n o t  
a l r e a d y  i n t e n s i v e l y  used f o r  o t h e r  pu rposes  t h e y  a r e  f r e q u e n t l y  
merged a t  t h e  p e r i p h e r y  of  c i t i e s .  But t h e  g r e a t e s t  s o u r c e  of 
c o n f l i c t  is  t h e  r o u t i n g  of t h e  e l e v a t e d  high-speed t r a i n  d i r e c t l y  
i n t o  t h e  h e a r t  of  t h e  l a r g e s t  c i t i e s  t h e r e b y  p a s s i n g  th rough  
d e n s e l y  popu la t ed  urban r e g i o n s  c h a r a c t e r i z e d  by mass hous ing  
t r a c t s .  I t  i s  i n  t h e s e  l o c a t i o n s  that t h e  c o n f l i c t s  between 
t h e  Shinkansen and mass hous ing  a r e a s  a r e  e v i d e n t .  I n  a d d i t i o n ,  
however, t h e r e  a r e  a l s o  c o n f l i c t s  from t h e  Shinkansen a s  it goes  
t h rough  cit ies  where it p e n e t r a t e s  o l d e r  and less i n s u l a t e d  
hous ing  s t o c k  a s  w e l l .  Given t h e  p o p u l a t i o n  p r e s s u r e  on hous ing  
space  i n  and around c i t i e s  eve ry  a v a i l a b l e  space  is  used f o r  
hous ing ,  i n c l u d i n g  t h a t  a long  e x i s t i n g  and f u t u r e  t r a n s p o r t a t i o n  
ne tworks .  Housing demand is  s o  g r e a t  t h a t  p r i c e s  of  hous ing  
do  n o t  r e f l e c t  such  d i s a m e n i t i e s  a s  n i o s e  from t r a n s p o r t a t i o n  
systems.  Even i f  hous ing  p r i c e s  were lower from t r a n s p o r t  n o i s e  
such hous ing  would be  q u i c k l y  purchased  wi thou t  t h e  f u l l  r e a l i z a -  
t i o n  of  t h e  impact  of  n o i s e  on l i v i n g  p a t t e r n s  ove r  t i m e .  Thus 
t h e  s t a g e  was s e t  f o r  c o n f l i c t s  i n  t r a n s p o r t a t i o n  and hous ing ,  
even  though t h e  Shinkansen and mass hous ing  were s een  a s  l o g i c a l  
and impor t an t  s e p a r a t e  s o l u t i o n s  t o  t h e  c o n g e s t i o n  problems they  
were t o  alleviate. 
A f t e r  t h e  i n i t i a i  Tokaido Line  was e s t a b l i s h e d  and o p e r a t i n g  
compla in t s  from t h e  n o i s e  and v i b r a t i o n  of t h e  Shinkansen began 
t o  accumulate.  Res iden t s  a long  t h e  r a i l r o a d  and pas senge r s  u s ing  
t h a t  r a i l r o a d  had become two comple te ly  d i f f e r e n t  c l i e n t e l e s ,  even 
though each  a t  one t i m e  o r  a n o t h e r  could  be bo th  pas senge r  and 
r e s i d e n t .  The pas senge r  i s  a  u s e r  of  t h e  Shinkansen who r e c e i v e s  
i t s  b e n e f i t s ,  b u t  he i s  a l s o  a  r e s i d e n t  and concerned abou t  t h e  
environment where he  l i v e s .  The r e s i d e n t  a long  t h e  Tokaido Line 
b e a r s  t h e  c o s t s  of t h e  pas senge r s '  b e n e f i t s ,  b u t  he  cou ld  a l s o  
be  a  pas senge r  and concerned abou t  t h e  s e r v i c e  t o  h i s  d e s t i n a t i o n .  
Thus t h e  same person could  b e n e f i t  from t h e  Shinkansen i n  t h e  
day a s  a  pas senge r  and s u f f e r  from i t  a t  n i g h t  and on weekends 
a s  a  r e s i d e n t .  T h i s  p o t e n t i a l  r o l e  s p l i t  f o r  bo th  b e n e f i c i a r i e s  
and s u f f e r e r s  of  t h e  Shinkansen c e n t e r s  on t h e  f a c t  t h a t  t h e  
t y p i c a l  Shinkansen b e n e f i c i a r i e s  may n o t  g e n e r a l l y  l i v e  n e a r  
t h i s  sys tem w h i l e  t h e  Shinkansen s u f f e r e r s  may n o t  g e n e r a l l y  use  
it. Thus,  a  s p l i t  o r  s e p a r a t i o n  can  e x i s t  between t h e s e  two 
groups  o f  s o c i e t y . *  
The Shinkansen i s  a  s ing le -pu rpose  sys tem des igned  t o  
a c h i e v e  t h e  pas senge r  g o a l s  o f  convenience ,  r e l i a b i l i t y  and 
speed.  The mass housing  t r a c t s  a r e  mu l t i pu rpose  sys tems f o r  
l i v i n g ,  s l e e p i n g  and leisure. Most of  t h e  p o t e n t i a l  u s e r s  of  
t h e  Shinkansen  do  n o t  l i v e  n e a r  t h e  Shinkansen  because  t h e  
p o p u l a t i o n  a long  t h e  r o u t e  is f a r  less i n  p r o p o r t i o n  t o  t h e  
p o p u l a t i o n  l i v i n g  away from t h e  r o u t e .  The re fo re ,  t h e  s i n g l e -  
pu rpose  n a t u r e  o f  t h e  Shinkansen ( t i m e  s a v i n g ) ,  t h e  g e n e r a l  
t y p e  o f  pas senge r  (businessmen) l i v i n g  i n  a r e a s  away from t h e  
Shinkansen ,  and t h e  wide-spread n o i s e  impacts  t o  many v a r i e d  
r e s i d e n t s  a l o n g s i d e  t h e  r a i l r o a d  a l l  c o n t r i b u t e  t o  a s o c i a l  
i n e q u i t y .  Y e t  t h e  ve ry  r a i s o n  d ' e t r e  f o r  t h e  Shinkansen w a s  
i t s  c o n t r i b u t i o n  t o  t h e  o v e r a l l  p u b l i c  i n t e r e s t ,  and it is on 
t h i s  b a s i s  t h a t  t h e  Shinkansen i s  defended a g a i n s t  i t s  cri t ics .  
For  example, t h e  n o i s e  can  be  reduced a t  a  v e r y  low d i r e c t  c o s t  
v i a  a slow-down i n  t h e  speed  o f  t h e  t r a i n s  t h rough  popu la t ed  
r e g i o n s ;  however, t h i s  approach was r e j e c t e d  because  it went 
a g a i n s t  t h e  JNR's view o f  t h e  " p u b l i c  i n t e r e s t . "  
According t o  M i n i s t r y  of  T r a n s p o r t  spokesmen t h e  p u b l i c  
i n t e r e s t  i n  t r a n s p o r t a t i o n  has  f o u r  a s p e c t s :  
a s s u r e  maximum c h o i c e  f o r  p o t e n t i a l  u s e r s ,  
e n s u r e  f a i r  compe t i t i on  between modes, 
e n s u r e  u s e r s  pay f u l l  c o s t s  i n  t h e  f a r e ,  and 
t a k e  l e a d  r o l e  i f  market  f a i l s .  
I t  is i n t e r e s t i n g  t o  n o t e  t h a t  two o f  t h e s e  p o i n t s  are n o t  wholly 
a p p l i e d  t o  t h e  Shinkansen.  Because of  l ong  d i s t a n c e s  between 
s t a t i o n s  t h e  Shinkansen o n l y  i n d i r e c t l y  s e r v e s  t h e  r e s i d e n t s  i n  
K .  Miyamoto, Regional  Development, P u b l i c  Works and Environment,  
Proc.  o f  I n t .  Cong. on Human Environment,  Kyoto, 1975,  p. 8 4 .  
the region through which it passes. In contrast, few complaints 
center on the local private railways even though their noise levels 
approach that of the Shinkansen, and, although with less number of 
trains, they operate throughout the night. These same railways, 
however, offer service to the local residents whom they disturb 
so that the resident can balance the benefits of access with the 
costs of noise. Some deterioration is being allowed by the JNR 
in its local rail services as cash flow has continued as a problem. 
The JNR had the policy of cutting down on the number of trians and 
shortening their destinations on existing lines so that often re- 
sidents were forced to take the Shinkansen and have the inconve- 
nience of changing lines to get to their destinations. Therefore, 
the maximum choice for potential users is not a dominant principle 
for the Shinkansen. 
Another problem is the amount of the fare for the Shinkansen 
which is priced to compete with air transport over medium distances. 
Given its high fares versus operating costs the Shinkansen earns 
money for the JNR. However, no attempt is made to have users pay 
an additional fee because of the noise and vibration impacts of 
the Shinkansen on residents. At present a f700 noise fee is 
attached to the price of all domestic air tickets where these 
funds are marked for providing sound proofing to houses affected 
by airport noise. It would be worth examining whether to intro- 
duce the same ideas about setting up a special fund account to 
provide pollution proof measures from the attached fee to normal 
fares. When asked about such a fee JNR officials remarked that 
it would be difficult to implement because of the current uni- 
fied fare system for both Shinkansen and other lines. While Shin- 
kansen fees are higher than for other lines over the same distance, 
the JNR attempts to get a subsidy directly from the government for 
its noise protection measures thereby shifting the burden of pay- 
ment from users to taxpayers. 
Thus a major public interest problem exists for such a large- 
scale public transport project that is principally designed to 
serve users outside of the areas where it generates social costs. 
Graphically, this problem can be displayed as in Figure 6.5. 
large-scale public project small-scale public project 
mn- 
impactees users impactees users 
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SCALED PUBLIC PROJECTS 
Greater justification can be made for those public projects 
where the users and the impactees nearly coincide as in small- 
scale public projects. Large-scale public projects separate 
users from impactees and thereby generate separate social costs 
that must be compensated by the users for a justification of 
such a large project serving a more limited social group. 
Given this separation between users and impactees the JNR 
cannot wholly claim that the social costs of noise and vibration 
must simply be borne by local residents on the basis that the 
Shinkansen provides a service in the national public interest. 
The characteristics that support this statement include: 
provision of a Shinkansen station reduces complaints, 
fewer complaints directed to local railways than to 
Shinkansen, 
urban residents with already good access do not 
generally want additional Shinkansens, and 
not all rural residents with poorer access want 
the Shinkansen. 
Given these features it is clear that the Shinkansen has mixed 
impacts on different social groups. The problem for the JNR 
(or MOT) is to achieve a stable balance between the benefits and 
costs of the Shinkansen via social research and evaluation along 
with direct, open negotiations with each social group adversely 
affected. 
The prefectures affect land use and hence can influence land 
prices via the kinds of projects and developments allowed in the 
prefecture. Because of the scarcity of land any attempt to re- 
serve land available for housing space along a proposed Shinkansen 
route is met with stiff opposition among potential home owners. 
In addition, no real control measures exist in the prefecture to 
stop occupancy of lands adjacent to a proposed route. Therefore, 
it is considered to be politically more acceptable to attempt to 
alleviate pollution than to attempt to control residential land 
use. The problem is the shift in tax burden where thegeneral tax 
payer is paying for expensive pollution control measures and pos- 
sible compensation to houseowners via subsidies to the JNR. This 
shift means that the taxpayer subsidizes the houseowner rather than 
the user. 
Any transportation system is closely linked to the land sur- 
rounding it, thereby affecting the quality of life in and the use 
of such areas. Given the evolution of a pollution conscious society 
to which the Shinkansen contributes in part, the JNR can no longer 
assume that the Shinkansen operates in the overall public interest. 
6.3 Environmental Actors in Relation to the Shinkansen 
The actors that have influenced the extension of the Shinkansen 
can be characterized in the following format. This array as shown 
in Figure 6.6 suggests a complete system of actors that could be 
included in the decision making process: 
Regulator - Prime Minister's Office, Environment Agency 
Developer - Prime Minister's Office, MOT, JNR 
Expert - Environment Agency, Central Council for 
Pollution Control 
Impactee - prefecture, residents 
Exogeneous - lawyers, courts 
The Prime Minister's Office along with the Cabinet is the 
final arbitrator for all decisions made by the government under 
the parliamentary system. Represented on this Cabinet is the 
Minister of Transport as well as the Dlrector General of the En- 
vironment Agency. Any major decision with political ovetones is 

made by the Prime Minister in conjunction with his Cabinet, in- 
cluding the extension of the Shinkansen snd the necessity for en- 
vironmental impact assessments on the Shinkansen. 
The Ministry of Transport (MOT) coordinates the development 
of the Shinkansen. The MOT has an environmental section within 
it that, for example, generates the guidelines for environmental 
impact assessments to be done by the J N R  on the Shinkansen. The 
MOT represents the J N R  on the Cabinet, including its position on 
environmental impact. The MOT also represents the J N R  to other 
actors, including prefectural governments and resident groups. 
The J N R  is the developer and operator of the Shinkansen. It 
also has an environmental section. This section is equal with all 
other sections in status and access to the head office, including 
the construction, operation, engineering and passenger sections. 
In addition, the environmental section is represented at each major 
J N R  field office. Finally, the J N R  has created an Environmental 
Coordinating Committee which includes the heads of all sections 
within the J N R .  Once the J N R  environmental section encounters a 
specific issue of importance it requests advice from this internal 
committee in order to achieve a J'NR consensus. When the consensus 
is reached the head office is informed and the decision is made on 
the J N R  response to that issue. 
The environmental sectlon in the JNR head office currently 
has 17 personnel consisting mainly of engineers along with three 
architects. No multi-disciplinary environmental expertise is cur- 
rently employed because the Shinkansen problem is now perceived 
solely in terms of noise and vibration. The budget for this sec- 
tion for 1977 was Y57 bill. of which the majority of funds go to 
the prevention of noise and vibration vla noise barriers and 
heavier track. The remaining funds were spent on house removal. 
This section is chiefly concerned with meeting the standards set 
for noise and vibration control through innovation in technology 
and it is increasingly being involved in environmental impact 
assessment. This section is highly interested in cost effective 
t 
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ways for meeting the noise and vibration standards and the impact 
assessment guidelines. The section also advises other sections 
of the JNR as to the kinds of environmental data to collect or 
response to make for environmental problems. Some informal con- 
tact is maintained with the Environmental Agency. 
The general flow of work in the environment section of the 
JNR is as follows for any given section of new track:' 
estimate noise and vibrations along the route, 
plan and design countermeasures at the source to include 
sound barrier walls, heavier track, tunnels, etc., 
show prefecture representatives the iso-noise lines 
along the route for each countermeasure considered, 
if the noise exceed 70 db show soundproofing measures 
for houses along the route, and 
seek acceptance by the prefecture for the proposed plan. 
Should a consensus fail to evolve then the JNR may be faced 
with a court case either to keep it from going through the pre- 
fecture with a new line or to compensate for damages for existing 
lines. 
The Environment Agency as the regulating and expert actor was 
created in 1971 to administer the new and strengthened environmen- 
tal laws. While the Agency is not a Ministry it still has a place 
on the Cabinet via the Prime Minister's Office. The Agency's status 
is not reflected in its title, as the Director-General of the En- 
vironment Agency carries cabinet rank under the title of Minister 
of State. The Environment Agency is one of several agencies housed 
under the Prime Minister's Office, including the Economic Planning 
Agency and the National Land Agency. 
The Agency concept stems from the recognition of new prob- 
lem areas needing central government attention. The creation 
of an agency in the Prime Minister's Office signifies that the 
T. Yorino, Environmental Preservation for the Shinkansen, JNR 
paper presented at IIASA, June 1977. 
c e n t r a l  government o f f i c i a l l y  r e c o g n i z e s  t h e  problem and h a s  
begun t o  c a r r y  o u t  a  program through t h r s  agency.  I f  t h e  problem 
a r e a  p e r s i s t s  and grows i n  impor tance  t h e n  t h e  agency may be re-  
o rgan ized  a s  a  s e p a r a t e  m i n i s t r y .  However, i t s  c a b i n e t  rank  
remains  t h e  same where an  agency head is t h e o r e t i c a l l y  e q u a l  i n  
power t o  a  m i n i s t e r .  Any c o n f l i c t s  between an agency and a  
m i n i s t r y  a r e  s e t t l e d  a t  v a r i o u s  l e v e l s  from s e n i o r  o f f i c i a l s  
through v i c e - m i n i s t e r s  t o  t h e  c a b i n e t  i t s e l f  i f  neces sa ry .  One 
d i s t i n c t i o n  between an  agency and a  m i n i s t r y  is t h a t  a n  a g e n c y ' s  
r e s p o n s i b i l i t y  c u t s  a c r o s s  t h e  r e s p o n s i b i l i t i e s  of  m i n i s t r i e s  
wh i l e  t h e  m i n i s t r y  a c t s  o n l y  i n  a  s e c t o r a l  r o l e .  Thus t h e  r o l e  
o f  t h e  agency is t o  a c t  a s  t h e  focus  f o r  t h e  government ' s  e f f o r t  
i n  t h e  p a r t i c u l a r  problem a r e a ,  i n c l u d i n g  c o o r d i n a t i n g  t h e  e f f o r t s  
o f  a l l  o t h e r  a g e n c i e s  and m i n i s t r i e s  i n  t h e  n a t i o n a l  and l o c a l  
governments a s  w e l l  a s  t a k i n g  t h e  l e a d  i n  implementing p o l i c y  
a t  t h e s e  l e v e l s .  
The Agency h a s  been g iven  r e s a o n s i b i l i t i e s  f o r  n o t  o n l y  
p o l l u t i o n  c o n t r o l  m a t t e r s  b u t  a l s o  t h o s e  o f  a  more p o s i t i v e  
n a t u r e  such a s  envi ronmenta l  p r o t e c t i o n  and c o n s e r v a t i o n ,  in-  
c l u d i n g  n a t i o n a l  pa rk  management and r e c r e a t i o n .  A l l  r e g u l a t o r y  
d e v i c e s  sp read  among o t h e r  a g e n c i e s  were a l s o  p l aced  under  t h e  
Agency's purview. The Agency has  been d i v i d e d  i n t o  s e v e r a l  
bu reaus  i n c l u d i n g  p l ann ing  and c o o r d i n a t i o n  ( r e s p o n s i b l e  f o r  
p o l l u t i o n  c o n t r o l  a d m i n i s t r a t i o n ) ,  n a t u r e  c o n s e r v a t i o n ,  a i r  
q u a l i t y  and water  q u a l i t y . *  F i n a l l y ,  it has  one depar tment  f o r  
h e a l t h  m a t t e r s  and a  r e s e a r c h  arm, t h e  Na t iona l  ~ n s t i t u t e  f o r  
Environmental  S t u d i e s . * *  
The A i r  Q u a l i t y  Bureau is  r e s p o n s i b l e  f o r  e s t a b l i s h i n g  
envi ronmenta l  q u a l i t y  s t a n d a r d s  and f o r  e n f o r c i n g  such  s t a n d a r d s .  
Noise and v i b r a t i o n  problems come under  t h e  a e g i s  of t h i s  au reau  
i n  t h e i r  S p e c i a l  P o l l u t i o n  Div i s ion .  Soon a f t e r  t h e  c r e a t i o n  of  
t h e  Agency i n  1971 t h e  Shinkansen n o i s e  problem was i n v e s t i g a t e d  
by t h i s  D iv i s ion .  By 1975 envi ronmenta l  s t a n d a r d s  were f i n a l l y  
s e t  f o r  t h e  Shinkansen.  A key a c t o r  i n  o b t a i n i n g  d a t a  f o r  such 
White Paper on  Environment,  1976. 
* *  M. Nai to ,  NIES, J a p a n ' s  F i r s t  Comprehensive Research  I n s t i t u t e  
on Environment, C i v i l  Eng inee r ing ,  J apan ,  1976,  ?p. 106-115. 
s t andards  was t h e  e x p e r t  committee on s p e c i a l  n o i s e  which i s  an 
adv i so ry  committee of t h e  Cen t ra l  Council  f o r  Con t ro l  of Envi- 
ronmental  P o l l u t i o n .  This  group s e r v e s  a s  a  v e h i c l e  f o r  o u t s i d e  
e x p e r t s  t o  a d v i s e  t h e  Environmental Agency i n  t h e  conduct of 
meeting i t s  g o a l s  i n  reducing p o l l u t i o n .  This  Council  i s  desc r ibed  
more f u l l y  i n  t h e  s e c t i o n  on s e t t i n g  n o i s e  s t andards .  
The Environment Agency has  t h e  power t o  s e t  s t a n d a r d s  f o r  
a l l  k inds  of p o l l u t i o n  c o n t r o l .  These s t andards  a c t  a s  a  regula-  
t o r y  brake  on a l l  n a t i o n a l  and i n d u s t r i a l  p r o j e c t s  and o p e r a t i o n s .  
The Agency a l s o  has t h e  power t o  en fo rce  t h e s e  s t a n d a r d s  through 
determining emiss ion s t andards  and des ign ing  p o l l u t i o n  c o n t r o l  
programs f o r  p a r t i c u l a r  regions .  I n  t h e  a r e a  of impact a s sess -  
ment t h e  Agency has  no power t o  r e q u i r e  t h e s e  assessments .  
I n s t e a d ,  it  must r e l y  on pe r suas ive  powers i n  g e t t i n g  t h e  
m i n i s t r i e s  t o  a c c e p t  i ts  g u i d e l i n e s  f o r  doing such assessments .  
The Agency does p lay  a  l ead  r o l e  i n  t h e  p r e f e c t u r e s  where it 
a c t s  a s  l i a i s o n  wi th  l o c a l  governments by a d v i s i n g  t h e s e  pre-  
f e c t u r e s  on t e c h n i c a l  and a d m i n i s t r a t i v e  a s p e c t s  of p o l l u t i o n  
c o n t r o l .  
A t  t h e  n a t i o n a l  l e v e l  t h e  p rocess  of decision-making involves  
s e v e r a l  a c t o r s .  The J N R  proposes ,  f o r  example, an ex tens ion  of 
t h e  Shinkansen t o  t h e  MOT which e v a l u a t e s  t h e  proposal .  I n  seek- 
i n g  a  consensus among o t h e r  c a b i n e t - l e v e l  bodies  t h e  MOT o b t a i n s  
t h e  adv ice  of t h e  Environment Agency on p o l l u t i o n  impacts.  I n  
a d d i t i o n ,  t h e  Economic Planning Agency coord ina tes  t h e  p r o j e c t  
among t h e  s e c t o r s  impacted upon whi l e  t h e  Na t iona l  Land Agency 
c o o r d i n a t e s  t h e  p r o j e c t  among t h e  r eg ions  impacted upon. These 
two coord ina t ion  a s p e c t s  a r e  n o t  r e q u i r e d  b u t  a r e  h e l p f u l  i n  
o b t a i n i n g  t h e  d e s i r e d  consensus more qu ick ly .  P r e f e c t u r e  approval  
is  a l s o  necessary  and t h i s  p a r t  i s  coord ina ted  by t h e  JNR o r  HOT 
through t h e i r  f i e l d  o f f i c e s .  F i n a l l y ,  once a  consensus is  
reached t h e  Prime M i n i s t e r  and h i s  Cabinet  dec ide  on t h e  p r o j e c t .  
A t  t h e  p r e f e c t u r e  l e v e l  t h e  q u a l i t y  of environmental  admin- 
i s t r a t i o n  v a r i e s  widely .  Urban-oriented p r e f e c t u r e s  t end  t o  be 
environmenta l ly  conscious  whi l e  more r u r a l  p r e f e c t u r e s  a r e  
o f t e n  l e s s  aware of nega t ive  development impacts.  Even c i t i e s  
vary in their awareness of pollution. Tokyo, for example, main- 
tains its own Research Institute for Environmental Protection 
which played an active role in assessing the impacts of the 
Shinkansen and pursuading the JNR to create remedial measures 
to reduce noise.* This Institute plays a major role in assessing 
the impacts of the extension of the Shinkansen through other 
parts of Tokyo. Isolated and less congested cities in rural 
prefectures, however, attempt to promote the extension of the 
Shinkansen into their domain. 
Prefecture governments are important actors for the envi- 
ronmental aspects of the Shinkansen because under Article four 
of the Air Pollution Control Law as amended they can add more 
stringent pollution control standards to those imposed at the 
national level.** Even though this added stringency applies to 
lbited air pollutants the precedent has been made for setting 
stricter standards for noise. The potentiality of this issue 
has been such that the JNR and MOT seek a consensus through the 
governor for the area of each prefecture affected by noise along 
the proposed route. Three problems add to the prefecture's role 
in responding to Shinkansen impacts:*** 
lack of data base and understanding of total impacts 
of the Shinkansen; 
national government setting limits to the pollutants and 
range of standards for given pollutants that the 
prefecture can affect; and 
national government setting limits on corrective orders 
that can be issued. 
These problems become the subject of negotiation for major 
national-level projects proposed for prefectures with the 
Environment Agency playing a key role in advising the prefecture. 
Tokyo Metropolitan Government, Tokyo Fights Pollution, Rev. 
Ed., March 1977. 
**  Y. Nomura, Creation and Development of Japan's Antipollution 
Laws, Proc. of Int. Cong. on Human Environment, Kyoto, 1975, 
p. 97. 
*** Ibid, p. 98. 
The Fukuoka P r e f e c t u r e  i s  c u r r e n t l y  t h e  f a r t h e s t  d e s t i n a t i o n  
o f  t h e  Shinkansen .  T h i s  P r e f e c t u r e  took  a  s u r v e y  among b u s i n e s s e s  
and c i t i z e n s  b e f o r e  t h e  c o n s t r u c t i o n  o f  t h e  Shinkansen  and d e t e r -  
mined t h a t  i ts  c o n s t r u c t i o n  would be f a v o r a b l e  t o  it. The g r e a t e s t  
c o n c e r n  o v e r  t h e  Shinkansen  was t h e  i n c r e a s e  i n  p o l l u t i o n  b u t  o n l y  
19 p e r c e n t  opposed it on t h e s e  g rounds .  Over 80 p e r c e n t  approved  
t h e  e x t e n s i o n  o f  t h e  Shinkansen  i f  a d e q u a t e  measures  were  t a k e n  
t o  r e d u c e  n o i s e  and v i b r a t i o n .  Such a  s u r v e y  was u sed  t o  g u i d e  
t h e  p r e f e c t u r e  i n  a r r i v i n g  a t  i t s  consensus .  However, no env i ron -  
m e n t a l  impac t  a s s e s sme n t  was u n d e r t a k e n .  
I n  t h e  Pukuoka P r e f e c t u r e  i ts  d e p a r t m e n t s  meet a s  a  " c a b i n e t "  
t o  s e e k  c on se n sus  on  n a t i o n a l  p r o j e c t s  t h a t  a f f e c t  them because  
w i t h o u t  t h e  a p p r o v a l  o f  t h e  p r e f e c t u r a l  gove rno r  no  n a t i o n a l  pro-  
ject c a n  proceed .  The go ve rno r  is an  e l e c t e d  o f f i c i a l  who a t t e m p t s  
t o  c o n v i n c e  t h e  e l e c t o r a t e  on  t h e  merits o f  n a t i o n a l  p r o j e c t s  w h i l e ,  
a t  t h e  same t i m e ,  h e  r e p r e s e n t s  t h e  p r e f e c t u r a l  view t o  t h e  n a t i o n a l  
l e v e l .  While  MOT f i e l d  o f f i c e s  d o  n o t  become i n v o l v e d  i n  t h e  Shin-  
k a n s en  b e c a u se  it i s  a  n a t i o n a l  r a t h e r  t h a n  a  r e g i o n a l  p r o j e c t ,  t h e y  
d o  o b t a i n  p r e f e c t u r e  o p i n i o n s ,  c o n s o l i d a t e  them, and  submi t  them t o  
t h e  MOT a t  t h e  n a t i o n a l  l e v e l .  
The number o f  envi ronment  o r i e n t e d  community o r  c i t i z e n  g roups  
have  i n c r e a s e d  from 292 i n  1970 t o  1249 i n  1974,  a c c o r d i n g  t o  t h e  
Environment  Agency.* t h e  s p r e a d  o f  t h e s e  l o c a l  c i t i z e n s  g r o u p s  
e v o l ve d  t h r o u g h  t h e  l a c k  of  a n  a p p r o p r i a t e  i n t e r f a c e  w i t h  t h e i r  
f o v e rnme n t s  a s  w e l l  a s  t h e  k i n d s  o f  c o n d i t i o n s  t h e y  were e x p e r i e n c -  
i n g .  L a rg e - s c a l e  i n d u s t r i a l  and p u b l i c  works p r o j e c t s  have  t ended  
t o  r e p r e s e n t  t h e  f o c a l  p o i n t  f o r  many c o n c e r n s  o f  t h e  J a p a n e s e  p e o p l e  
T a b l e  6 .8  l i s t s  t h e  key  p u b l i c  Oorks  p r o j e c t s  t h a t  have  come unde r  
c r i t i c i s m  by c i t i z e n s  g r o u p s  and o t h e r s .  C l e a r l y ,  t h e  Shinkansen  
is n o t  t h e  o n l y  one  o f  many l a r g e - s c a l e  p r o j e c t s  t h a t  have  come 
u n d e r  a t t a c k  by suc h  g ro up s .  T h e r e f o r e ,  t h e  e x p e r i e n c e  o f  t h e  Shin-  
k a n s en  is  n o t  a n  i s o l a t e d  c a s e  b u t  p a r t  o f  an  o v e r a l l  g roundswe l l  
of  p u b l i c  o p i n i o n  r e a c t i n g  t o  s p e c i f i c  p r o j e c t s .  
White  Pa p e r  on Envi ronment ,  1976,  p .  7 6 .  
Table 6 . 8  Classification of Large-Scale Public Works in terns 
of Environment 
Developers I Impactees 
industry I residents 
public corporation I fishery 
9 
central authority I residents 
municipal I nature 
public corporation I preserva- I tionists 
I agriculture 
i and fishery 
JNR, N. of Trans. : residents 
local government 
public corporation,: 
N. of Construction I 
M. of Transport, [ 
local government 
industry 1 residents 
municipal I 
I 
I 
I 
, 
local government ;residents 
industry (tourism) , nature 
I preserva- 
: tionists 
Items 
1. Power 
Development 
2. Large-scale 
Development 
3. Public 
Transporta- 
ti on 
4. Urban 
Planning 
5. Nature 
Conserva- 
tion 
Project 
Project 
Nuclear power 
Fossil power 
Industrial 
base 
Shinkansen 
Highway 
Airport 
waste 
treatment 
Sewage 
treatment 
Road traffic 
Housing 
tourism, 
roads 
As Table 6.9 shows that these citizen groups have evolved 
over time in response to the cumulative impacts borne locally 
and that they have spread increasingly across the nation. Fig- 
ure 6.7 shows the geographic spread of court cases involving 
public works projects. The Japanese have entered a new era that 
calls for changes in decision making as well as in project con- 
ception. 
However, it can be an error to focus exclusively on projects 
because any specific project is only a focal point for a wider 
set Of concerns that go well beyond the scope of the project 
itself, even though the project is a source of impacts.* The 
main issues that seem to have motivated the rise of citizens' 
groups include: 
impacts on health and living conditions including 
disease threshold and psychological and amenity impacts; 
impacts on environment including access to nature and 
sunlight, loss of ecosystems and cultural groperties; 
lack of integrating the public interest where social 
equity is not maintained between national and local 
interests and a maldistribution of advantages exists; 
lack of adequate planning where a faceless bureaucracy 
substitutes for consensus decision-making and secondary 
impacts are widely felt; 
lack of compensation being recognized in principle as 
well as in type, timing and amount. 
These issues have found expression in proposed large-scale 
public works projects which are characterized by their national 
status, variety of local impacts and technical decision-making 
at the highest level. The demands of citizens' grouDs are quite 
varied and include: asking for compensation for the impact, 
discontinuing the activity, adequately enforcing the law, and 
changing or relocating the project. To make these demands 
citizens have resorted to a variety of means such as: petitions 
to local government, law suits, negotiating disputes, changing 
White Paper on Environment, 1976, pp. 74-05. 
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local government, publicity in mass media, and resorting to direct 
action. The current problems the government has in attempting to 
open the Narita International Airport is an example of direct action 
where local farmers and radical students have teamed up to sabotage 
**  
its opening. 
One problem with citizens' groups is that rarely do they re- 
present all points of view in a community, city or prefecture. 
Some groups support the project, others oppose it completely, while 
others only support it on the basis of certain conditions. For ex- 
ample, the Environment Agency found that the citizens' groups in 
Takasaki City were divided into seven in response to the proposed 
construction of the Joetsu Shinkansen extension. These seven groups 
covered the range noted above from adamant opposition to active pro- 
* * *  
motion. 
The Shinkansen has been most affected through the Sagoya noise 
trial and the rise of the League Against Shinkansen Pollution. This 
particular case is discussed as part of the noise standard-setting 
issue, but the effects of this case have been widespread to other 
cities and prefectures. For example, planned extensions of the 
Shinkansen have led to increasing opposition in Tokyo where citizens 
have attempted to bar survey teams from the proposed route and dis- 
rupted meetings in order to demonstrate their concern. While the 
J N R  has not been active or responsive in working with citizens' 
groups it is being forced to change its approach to decision making 
and the kinds of alternatives it is willing to consider. An example 
of their latest conflict with citizens groups is shown in subsec- 
tion 6 . 3 . 1 .  In order to get the Tohoku Shinkansen line approved 
and constructed through northern Tokyo and the Saitama Prefecture 
the J N R  was forced to reduce the speed of its trains in congested 
areas. This decision in 1977 marks the first time the J N R  had been 
willing to consider train speed has a variable in its alternatives. 
However, the J N R  has shown stiffened resistance in reducing train 
white paper on Environment. 1 9 7 6 ,  pp. 7 7 ,  8 2 .  
t 
A. Horvat, Battle Against Narita, Asahi Evening News, March 2 9 ,  
1978 .  
***  White Paper on Environment, 1 9 7 6 ,  p. 7 7 .  
speed outside of the Tokyo region; this point was emphasized by 
them over and over in interviews. 
Lawyers and the courts have been instrumental in paving the 
way for citizens' groups to affect national and prefectural deci- 
sion making and project implementation. The four famous pollu- 
tion trials of the 1960s led to the formal recognition of pol- 
lution as a major negative feature of Japan's economic growth. 
The "Pollution Diet" of 1970 and the creation of the Environment 
Agency both are partial results of legal efforts and court deci- 
sions. Therefore, these exogenous actors to the decision-making 
process still exercise an important influence on the results of 
decisions. For example, the Osaka International Airport Trial 
resulted in a victory for the residents in restricting times 
available for flights and recognizing compensation in principle. 
While the MOT is appealing this court ruling such a precedent 
will have a direct influence on the-pending Nagoya Shinkansen 
Trial and the JNR response thereto. 
Lawyers have alsobeenactive on their own behalf in attempt- 
ing to influence government decision-making. The Japan Federal 
Bar Association has established an Environmental Law Committee 
and has a long record in criticizing government development pol- 
icies. One of the sections of this committee investigated the 
Shinkansen and made the following findings in 1972: 
1. The existing Tokaido Shinkansen: 
JNR failed to consider residents being disturbed 
by the Shinkansen's schedule in the planning stage: 
JNR not create a buffer zone but only took the 
minimum land for the actual track; 
JNR limited environmental impacts to noise ignor- 
ing vibration, loss of sunlight, blocked views, 
changed winds, jammed TV, etc; and 
JNR assumed residents along the railline should 
be "eager" to sacrifice their comfort and health. 
* 
Environmental Law Committee of Japan Federal Bar Association, 
Environmental Protection and the Role for Lawyers, 1975, pp. 9-12. 
2. The proposed extensions of the Shinkansen: 
JNR continued to be indifferent to environmental 
impacts in spite of their experience for over a 
decade ; 
JNR provided no environmental inputs into its 
decision-making; 
JNR had no "desire" to listen to affected residents 
and no intention to publish documents on their pro- 
posed route; and 
JNR limited its response from complaints to more 
and more construction of noise barriers. 
In an attempt to counter these findings the lawyers suggested 
that an environmental impact assessment be undertaken to ascertain 
whether or not these extensions were really necessary. They also 
described the features necessary for a truly adequate impact assess- 
ment which included consideration of all consequences from all per- 
spectives, publication of results, simple terminology, revision of 
plans and an independent review of the assessment, including approval 
t 
by all affected. 
Figure 6.8 is an attempt to show the linkages between the actors 
described above. As is readily seen the basic feedback loop in the 
system of interactions comes from residents, citizens' groups and 
lawyers whether they act directly or indirectly through their local 
government. Thus the citizens of Japan are beginning to occupy a 
key role in the Sevelopment of public works projects. 
6.3.1 Note on the Case of the Tonoku Shinkansen Line (Under 
Construction) 
The current line under construction is the Tohoku Shinkansen 
which runs from Tokyo to Ohmiya, one of the most congested and po- 
pulated areas in the Tokyo metropolitan area (see Figure 6.9). 
Here are some brief notes on the principal actors, some al- 
ternatives and issues, and points of progress: 
Ibid., p. 11-12 
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Figure 6.9 TOHOKU SHINKANSEN (UNDER CONSTRUCTION) 
Principal actors 
Core development actors 
o Min. of Transportation 
o JNR 
Allied actors 
o Prefecture Governors in Tohoku region 
o Local industry and commercial circles of the Tohoku region 
Users 
o Residents of the Tohoku region 
o Commercial circles near "Uene Station" which is golng to 
be the terminal station in Tokyo 
Impactees 
o Committee of Shinkansen matters in Saitama 
Prefecture (chairman: Governor of Saitama Prefecture) 
o Residents groups in Tokyo ( 1 8  groups against the 
construction in Kita district in Tokyo) 
Alternatives and issues from the Tokyo-to-Ohmiya line: 
Tokyo station (for the direct connection 
terminal < of Tokaido Shinkansen from Tokyo to Osaka) 1. station in Tokyo Ueno Station (current terminal station for 
Tohoku region) 
elevated: low cost, high noise 
/underground: high cost, less noise 
~ ~ m b i ~ a t i o n  of the elevated and underground 
speed down (very low speed) 3. speed 
-speed up (normal) 
,new line for commuters transportation 4. consolidation 
Of pacted he region \financial problem 
Points of progress 
1971: Government decision for detailed construction plan. 
Organization of special committees for Shinkansen and 
Saitama Prefecture both for residents and local 
government. 
1972: Associations of residents movement against construction 
in Saitama and Tokyo requesting a Shinkansen underground 
from Tokyo to Omiya. 
Saitama Prefecture Government requested the construction 
of a commutors transportation line along the proposed 
Shinkansen line and underground areas of the Shinkansen. 
1974: Organization of associations of Shinkansen pollution 
throughout the country. 
1975: Three residents groups (local cities in Saitama, two 
residents groups in Tokyo) requested the abandonment of 
the Construction Plan. 
Omiya commercial circle expressed their desire to 
speed up the construction. 
Governors of the Tohoku region asked the Saitama 
Governor for assistance in the speed-up of construction. 
1976: Residents meet around Ueno station to dramatize the 
need for the terminal to be at Ueno station. 
1977: JNR gave the final answer to Saitama Prefecture: 
"elevated line and low speed driving." 
6.4 Environmental Impact Assessment (EIA) 
Environmental assessment is the set of procedures which per- 
mit an understanding of the likely consequences of development 
activities on the environment. The objective of such an assess- 
ment is the minimization and management of the possible adverse 
impacts should a project be undertaken. In addition, the assess- 
ment could lead to cancellation of a proposed project should the 
suspected environmental impacts exceed the benefits. A complete 
t 
environmental impact assessment system would consist of: 
identification of the planned and possible 
induced economic activities, 
identification of affected environmental elements, 
evaluation of the initial and subsequent impacts, 
and 
management of the beneficial and adverse environ- 
mental impacts generated by the planned and induced 
activities over time. 
Ideally, an environmental assessment system would encompass 
all economic activities proposed in a region. Each project would 
be subject to an environmental assessment which would denote its 
impacts both beneficial and adverse. Should the project's adverse 
impacts be deemed too great, as compared to its benefits, by those 
in authority and those affected by it the project would be modified 
in design, shifted in location, put off in time or cancelled alto- 
gether. In this way such an environmental impact assessment sys- 
tem would act as a constraint on economic growth, much the same 
as economic efficiency has acted through the use of the benefit- 
cost assessment in planning for economic activities. 
t 
D. Fischer, Environmental Impact Assessment as an Instrument of 
Public Policy for Controlling Economic Growth, IJES, vol. 6, 1974, 
pp. 233-4. 
Benefit-cost analysis has been successfully used to retard 
projects that were inefficient or cost more than the benefits 
provided. Environmental assessment as an additional factor can 
also provide an instrument to retard projects that are environ- 
mentally inefficient or disrupt the environment more than they 
enhance it. 
An environmental impact assessment system would require 
an environmental feasibility study to be conducted simulta- 
neously with economic and engineering feasibility studies. A 
complete environmental assessment study would be staffed with 
several disciplines working together as a team who would guide, 
coordinate and interpret the specialized and detailed studies 
done by various technical specialists. The actual composition 
of the team would depend upon the nature of the growth activities 
to be analyzed. The multi-disciplinary team would bring these 
diverse studies together and integrate them in an inter-disci- 
plinary fashion. This role will require considerable experience 
and judgment by team members to think with an inter-disciplinary 
perspective. 
The environmental assessment process defines the problem 
in such a way as to provide the impactees and the decision makers 
with environmental consequences of proposed economic investments 
and alternatives thereto. Accomplishing this task requires a 
framework which can be applied to any set of economic activities 
both public and private in any environment with the objective of 
defining and minimizing the adverse impacts of these activities 
on the environment. It represents a way of thinking about the 
environment which is both systematic and wide in scope. 
While the Shinkansen provides potential benefits to all 
residents of connected prefectures it also provides environmental 
costs for residents along the line in such prefectures. Since 
the benefits of the Shinkansen are discussed in other chapters 
this part of the study is devoted to its environmental costs. 
6 . 4 . 1  Environqental Impacts Associated with the Shinkansen 
The proposal to extend the Shinkansen into a nation-wide 
network xi11 affect the environment in two basic ways. The 
initial effects of railway (and highway) construction include 
such impacts as the following: 
noise, vibration and pollution from construction 
activities on site, 
landscape disfigurement and disruption from digging 
of construction materials, 
watercourse disruption from tunnel construction, 
traffic congestion and pollution from blocked roads 
and construction vehicles for transporting materials, 
neighborhood disruption and severance from loss of 
access to shopping, schools, neighbors, etc., 
blight effect of uncertainty before actual construction 
begins due to possible litigation, 
neighborhood disturbance from property demolition and 
relocation, and 
visual impact of the railway on the landscape and in 
the neughborhood, including loss of sunlight. 
The other set of impacts is associated with the use of the 
rail (and highway) system during its operation and maintenance. 
These subsequent impacts include such items as: 
noise and vibration from the passing trains and night 
maintenance equipment and activities, 
noise, vibration and pollution from induced traffic 
on other local routes, 
threat to loss of life to non-users from accidents 
or technological failures, 
disruptions in communications including speaking and 
TV interference, 
shifts in commercial and industrial opportunities 
such as loss of local goods and induced pollutants, 
shifts in other transportation opportunities such as 
loss of local rail services, 
change in numbers and types of visitors to the local 
area, and 
incidence of all these impacts limited to certain 
classes of residents living adjacent to the selected 
route. 
Such widespread impacts as the above testify to the complex 
problem of assessing their effects on local residents and environ- 
ments. Some environmental effects resulting from trains can be 
quantified and predicted such as the generation of noise levels. 
Subsequent impacts create greater difficulty because their effects 
are only perceived such as noise effects on the person. In addi- 
tion, lack of preception of these effects may make their impact 
on the person or environment go unnoticed, leading to greater 
damage over time. Finally, the aggregate of cumulative effects 
of all impacts on the person, including his particular suscepti- 
bility and living pattern, may cause even worse effects. Thus 
an initial nuisance effect could over time become a hazardous 
effect. Therefore, an impact assessment will always be incomplete 
because of the variety of impacts, their aggregate effect both from 
the source of concern as well as from other combined sources, their 
cumulative effect, the different responses both perceived and un- 
perceived, and, finally, the subtle character of many impacts that 
allows them to go unnoticed. 
An extensive listing of the kinds of impacts associated with 
transportation systems in general is shown in Table 10. This table 
is self-explanatory and classifies impacts into monetary, environ- 
mental and aesthetic. Clearly, a broad ranging environmental im- 
pact assessment is required to account for this wide variety of 
impacts . 
The kind of impacts emphasized from discussions in our field 
study included a much more limited view than that listed above or 
in Table 6.10. Spokesmen for National Land Agency, for example, 
noted the following environmental impacts associated with the 
Shinkansen : 
noise and vibration to residents along the route, 
city and regional conflicts over station location, 
increased division of already small land parcels, and 
increased stress through increased speed. 
Table 6.10 Sample of impact classlficatlons: other classes are administrative: community, 
- 
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* atldcd by .luLl~a,r:l 
According t o  JNR spokesmen, however, t h e i r  e f f o r t  on impact 
assessment  is  mainly d i r e c t e d  t o  n o i s e  and v i b r a t i o n .  No ecolog- 
i c a l  o r  pe rcep tua l  s t u d i e s  and no environmenta l  e x p e r t s  from ou t -  
s i d e  t h e  JNR have been used t o  i d e n t i f y  o r  a s s e s s  o t h e r  environ- 
mental  impacts.  The f a c t  t h a t  n o i s e  and v i b r a t i o n  l e v e l s  lend 
themselves t o  q u a n t i f i c a t i o n  and t h a t  r e s i d e n t s  have fo rma l ly  re-  
g i s t e r e d  complaints  on n o i s e  and v i b r a t i o n  accoun t s  f o r  t h i s  em- 
p h a s i s  i n  t h e  JNR view. 
Some ways of d e a l i n g  with t h e  v a r i e t y  and complexity o f  i m -  
p a c t s ,  however, a r e  necessa ry  f o r  a more r easonab le  approach t o  
evolve .  A t  p r e s e n t  no s i n g l e  approach t o  a s s e s s i n g  f o r  t h e  Shin- 
kansen ' s  impacts  h a s  evolved.  Concen t ra t ion  o f  JNR e f f o r t  has  
t  
been on n o i s e  and l a t e r  on v i b r a t i o n  l e v e l s  of the-Shinkansen.  
Disaggregated n o i s e  and v i b r a t i o n  l e v e l s  a r e  used and a t t e m p t s  
have been made t o  compare such l e v e l s  wi th  o t h e r  sources .  How- 
e v e r ,  one of t h e  purposes o f  such comparisons seems t o  be t o  show 
o t h e r s  t h a t  t h e i r  n o i s e  and v i b r a t i o n  l e v e l s  a r e  r e l a t i v e  t o  t h a t  
produced from o t h e r  sources  which a f f e c t  r e s i d e n t s .  No a t t empt  
has  been made t o  determine aggrega te  and cumulat ive  e f f e c t s  of 
n o i s e  and v i b r a t i o n  from a l l  t h e s e  sources  on a f f e c t e d  r e s i d e n t s .  
Indeed,  one r e c e n t  r e s e a r c h  r e p o r t  noted  t h a t  " t h e r e  is  a s  y e t  no 
t t  
commonly accep ted  b a s i s  f o r  n o i s e  p r e d i c t i o n s . "  There fo re ,  any 
d e c i s i o n s  made by t h e  J N R  on t h e  b a s i s  of one t e c h n i c a l  d e s c r i p t i o n  
t t t  
of n o i s e  i n p a c t  on r e s i d e n t s  is  l i k e l y  t o  be incomplete ,  and 
even nuch l e s s  Incomplete wi th  r e s p e c t  t o  a l l  of  t h e  o t h e r  Shin- 
kansen impacts on t h e  environment. 
For nany of t h e  more s u b t l e  e c o l o g i c a l ,  aest!!etic and per-  
c e p t u a l  impacts  more e f f o r t  w i l l  be r e q u i r e d  t o  unders tand t h e i r  
n a t u r e  and impact. Not on ly  numbers of people l i k e l y  t o  be 
a f f e c t e d  w i l l  be impor tant  b u t  a l s o  t h e  n a t u r e ,  d u r a t i o n  and 
* 
T. Yorino, Environmental Problems and t h e  Shinkansen,  paper  
p resen ted  a t  IIASA, June 1 9 7 7 .  
t  t  
M. Wigan, t h e  Est imat ion of Environmental Impacts f o r  Trans- 
p o r t  P o l i c y  Assessment, Env. and Planning,  Vol. 8 ,  1 9 7 6 ,  p. 1 3 3  
t  t  t  
Areas Around N a r i t a  Much N o i s i e r  than  Est imated,  Asahi Evening 
News, May 2 6 ,  1 9 7 8 .  
overall effect of these impacts on representative groups. Ways 
of approaching non-quantifiable impacts are also of importance, 
especially since the danger exists of using quantifiable data 
which does not readily register impacts on the person such as 
noise at source or in front of the house. 
6.4.2 Implementation of an EIA System 
The implementation of an environmental impact assessment 
system is not a simple one-time task. It requires perseverence 
on the part of environmental officials and citizens and it 
necessitates an understanding of the issues and actors involved 
in its implementation. 
In 1965 the government had decided to begin studies of 
areas where large-scale industrial projects were planned. Such 
studies concentrated on the impact of proposed industrial pol- 
lution on the local environment and were conducted by the 
Ministry of International Trade and Industry (MITI). These 
studies were done in advance of the construction and opera- 
tion of the planned industries. The waste outputs of these 
industries were known through the production process employed 
and the materials required in that process. These known dis- 
charges and leakages of waste materials could be tested and 
evaluated against the known prospective local environment. 
Thus the findings of this research endeavour served as a guide 
in industrial siting, design and waste treatment planning. 
However, no broad definition was given to environmental impacts 
other than pollutants. 
Because of a growing awareness of the environmental impacts 
of large-scale public projects it became clear that any public 
project has both benefits and costs associated with it. There- 
fore, in 1972 the government applied the concept of an a priori 
environmental assessment to large-scale public works projects 
as well as broadened its definition of environmental impact to 
include more subtle impacts such as changes in perception of 
local residents. In particular, the new Cabinet order required 
the following steps: 
* White Paper on Environment, 1976, pp. 85-86. 
identify and evaluate pollution from proposed 
public works: 
control such pollution and undertake measures 
to protect the local environment; 
require reports on environmental impacts from 
the contractors or proposed projects to cover 
possible impacts, mitigation measures and the 
effectiveness of such measures. 
These rather general features were later made specific with respect 
to water resource development through a 1973  law spelling out en- 
vironmental impact assessment in relation towater reclamation pro- 
jects. A detailed system or process for environmental impact as- 
sessment was created and applied to the licensing procedure for 
public water projects. However, to date no specific environmental 
impact assessment system has been legislated by the Diet for all 
public projects including large-scale transportation systems. In- 
stead, the 1972 Cabinet order is used as the basis for the imple- 
mentation of environmental impact assessment to such projects. 
This process leaves the actual implementation of such assessment 
to the individual ninistry concerned. Thus no standardized assess- 
Dent process exists across projects to allow comparisons since each 
assessment is ad hoc both by Ministry and by project. 
By 1974 the broadened concept of environmental impact was 
extended to large-scale industries by the courts. All environ- 
mental impacts were to now be included rather than limiting assess- 
ments to pollution impacts. 
The Environment Agency has been attempting for the last few 
years to place a legislative base under impact assessment by hav- 
ing the Japanese Diet pass on a bill involving such assessments. 
So far it has been unsuccessful in obtaining the necessary con- 
sensus to allow the bill to be passed into a law.* The two major 
arguments against it come from the Ministries that would be re- 
quired to implement it. These arguments include the fact that 
the Ministries are already doing such assessments and that the 
M. Aashimoto, Mr.- Gen., Air Quality Bureau, Environment Agency, 
October 1977 .  
public participation requirement is not a necessary part of an 
assessment. The Environment Agency has countered these two argu- 
ments by showing the need for a standardized impact assessment 
system and by stressing that they want only to see the decision 
making process become more open to environmental and public in- 
puts. The Agency emphasizes it has not been attempting to shift 
the power structure to give it a greater role but only to improve 
the content and hence output of Ministerial decisions by opening 
them to greater public involvement. 
The basic problem in attempting to pass an environmental im- 
pact assessment law is the Japanese principle of consensus re- 
quired at each stage in the legislative process. If one Ministry 
or other actor objects the process stops at that point and must 
begin again in the next Diet session after that stoppage has been 
solved via a consensus. The difficulties of achieving such a con- 
sensus can be readily understood since there are six major levels 
in the legislative process. These levels include the concerned 
senior officials within each affected Ministry, the Vice Ministers, 
the Cabinet Ministers, the ruling political party, the Diet and the 
opposition party and, finally, the Upper House. At each level total 
concensus is required. 
However, the implementation of environmental impact assessment 
is not completely at the national level. In 1977 four major cities 
and 19 prefectures listed impact assessment as a priority concern. 
These local governments plan to institutionalize such assessments.* 
This growing local interest has stemmed from development impacts 
being incurred at the local level and from increasing difficulties 
of local governments in getting a consensus on development projects. 
With this heightened interest in impact assessment at the local 
level greater support now exists for a national impact assessment 
posture. In line with this support the Environment Agency is 
again going forward to the Diet for a national impact assessment 
law. 
Japan Environment Summary, Vol. 6, No. 2, February 1 0 ,  1978 :  
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One basic recognition of environmental impact assessment at 
the national level is its inclusion in the Third Comprehensive Na- 
tional Development Plan. For the establishment of the extended 
Shinkansen system of trunk lines impact assessment is required 
to be done in advance, including the development of countennea- 
sures for preventing adverse effects and gaining the understand- 
t 
ing of local residents. 
6 . 4 . 3  Present Approach to Assessing Shinkansen Impacts 
At present the sponsoring agency initiates the lmpact assess- 
ment subject to guidelines developed by its Ministry which in turn 
can informally negotiate with the Environment Agency. The accep- 
tance of advice from the Environment Agency is completely at the 
discretion of the Ministry. Impact assessments do not have to be 
coordinated with the Environment Agency; however, if advice is 
accepted it is restricted to the procedure itself before the actual 
assessment begins. The Agency has no power to do an assessment 
unless national parks or other special nature preservation areas 
are involved. 
Because the Shinkansen's main feature is its rapid speed, this 
aspect is viewed as its basic public service so that no alterations 
of its speed are readily considered. The slowing of the trains is 
not seen as a viable option in alleviating a major source of the 
noise and vibration impacts. Rather the development of additional 
technology is pursued to dampen these impacts. In addition, no 
najor changes in routing are considered even though local residents 
may register complaints. While such complaints are given consider- 
ation they are not decisive in route selection. Thus these two 
basic sources of environmental impacts (train speed and routing) 
t t 
are not seen as negotiable by the JNR and its parent Ministry. 
The present approach is based on achieving a satisfactory 
assessment procedure, often with the advice of the Environment 
Agency. After the procedure is determined then it is imple- 
mented for a specific project such as a route or a major bridge. 
t 
Summary of the Third Comprehensive National Development Plan, 
Second Tentative Translation, mimeo., November 1 9 7 7 ,  pp. 7 7 - 7 9 .  
t t 
Interviews with spokesmen at JNR and MOT, October 1 9 7 7 .  
Route selection is done without a detailed assessment and with- 
out public participation. The basic principle in route selec- 
tion is to study routing alternatives within the Xinistry and 
to do a general assessment of each. A guiding principle is to 
avoid congested residential areas if at all possible given the 
end points in the routing. 
Public participation in a routing decision is not seen as 
viable by the Ministry because it leads to a variety of opinions 
which makes decision making and hence timing more difficult. 
Potential land speculation is also seen by the MOT and JNR as a 
major reason for not opening the routing decision process to the 
public. Finally, residents are viewed as having confidence in 
the technical abilities of the JNR. A route is selected on the 
basis of such criteria as cost, technical problems, convenience 
of construction and other pertinent physical aspects. 
Routing can be difficult because some cities want the 
Shinkansen and some do not. A key factor in this regional 
demand for the Shinkansen is whether or not the city will get 
a station. Should a station be placed in the city then the 
area receives the benefits of the Shinkansen along with its 
social costs. Usually the J!R knows which cities prefer the 
Shinkansen and which do not so that a route can be selected 
to comply with such wishes, constrained by the end points of 
the system and its costs. The prefecture governor can play 
some role in aiding the JNR and JRCC in selecting a route, 
but this advisory role depends on which prefecture the potential 
route goes through. 
Once a route is selected within the Yinistry it is then 
subjected to an impact assessment. If the Environment Agency 
isallowedto advise or comment on the procedure to be used it 
is done in the initial phase before work is begun. The 
Ministry of Transport (MOT) prepares its guidelines for the 
assessment to be done by the JNR which is the agency respon- 
sible for doing the assessment. The XOT has approval authority 
for the impact assessment done by the JNR so constant consulta- 
tions are carried on between them throughout the assessment 
process. This consultative process guarantees that the final 
assessment and report reflects a consensus between the MOT and 
the JNR. Outside environmental experts are not used to work 
on or to comment directly but they use some experts indirectly 
on the assessment at their discretion. 
The elements or potential impact categories selected for 
assessment are a key issue. The MOT attempts to select those 
elements that are pertinent to the Shinkansen such as noise 
and vibration. Experiments have been conducted to provide a 
better data base for the assessment of noise and vibration im- 
pacts on the environment. However, air and water pollution 
from construction andoperation of the Shinkansen are not seen 
as much of a problem and so are minimized in the assessment. 
Other qualitative factors such as aesthetics or the landscape 
are generally not included in the assessment because of their 
perceived small role in the environmental problems of the 
Shinkansen. In the view of the JNB spokesmen no one is even 
qualified to assess qualitative elements. 
The JNR's total reliance on its engineering skill in all 
areas of endeavor has evolved into a strong confidence in its 
own ability to meet all of the environmental challenges of the 
Shinkansen. No environmental disciplines other than engineering 
and architects are represented in the JNR and outside multi- 
disciplinary environmental experts are not used. The JNR sees 
itself as basically responding to resident complaints on noise 
and vibration, whereas no complaints have been registered on the 
Shinkansen as being a blight on the landscape. This stance on 
the environment is clearly incomplete. Therefore, environmental 
impact assessments done by the JNB are concentrated on noise and 
vibration assessment, and little attempt has yet been made to 
extend these assessments to preventive planning for nature 
conservation for the entire environmental impact of the Shinkansen 
While the JNR and the MOT do not favour public participa- 
tion in route selection some role is accorded to the public for 
residential areas through which the Shinkansen must pass. 
However, this public role is restricted to coordination with 
prefecture governors who, in turn, may call public meetings 
within their respective prefectures. Each prefecture attempts to 
arrive at a consensus and then submits its collective opinion 
through its governor to the JNR or JRCC. The JNR then decides 
among the different prefecture opinions and comes to a decision. 
Thus the JNR is the integrating body for all public opinions 
filtered through the prefecture governors in that it evolves 
the overall consensus for the environmental impacts of the 
Shinkansen. 
Because of the 1977 Cabinet order requiring an environmental 
impact assessment for the extension of the entire Shinkansen sys- 
tem it is not surprising that some changes are occurring in the 
pattern of assessments described above. Indeed the draft plan 
for this assessment is still under discussion and promises to 
differ greatly from that noted earlier. One such draft is shown 
in subsection 6 . 4 . 7  at the end of this section. The greatest 
changes foreseen include larger roles for qualitative elements 
and public participation in the assessment process. 
The new process for development of the nation-wide Shinkansen 
system consists of three basic phases, each with an environmental 
component: 
investigation for construction planning: 
environmental assessment is informally done 
and centers around the key problems seen in 
the route selected; 
construction plan: draft environmental impact 
assessment done on the plan and shown to the 
public for their review and opinion through 
prefecture governor; 
execution of construction: final environmental 
impact assessment is the basis for guiding the 
construction. 
This short list shows that the environmental aspects of the 
Shinkansen are beginning to be taken seriously and are designed 
to affect the construction plan and its execution. However, the 
t 
Draft Flow Chart of the Procedure of Environmental Impact Assess- 
ment for Shinkansen. MOT, October 1977. 
draft assessment still evolves on the basis of consultation bet- 
ween the MOT and the JNR or JRCC without outside environmental 
expertise, unless otherwise requested by them. This draft assess- 
ment is now formally publicized (by Cabinet order) and explained 
by the J N R  at a prefectural public meeting. The opinions of the 
public are gathered and summarized by the prefectural governor 
who submits them to the J N R .  Finally, the J N R  notes the conclu- 
sions of the prefectures and integrates them into their assessment 
in order to prepare the final assessment. No outside consultation 
occurs at this point either. When this assessment is finalized it 
is applied to the work execution plan and approved by the MOT for 
construction. Alternatives along with their respective impact as- 
sessments are not considered in this scheme except at the very be- 
ginning on an informal basis wholly within the MOT. An example of 
the proposed draft contents of an environmental impact assessment 
for the Shinkansen are shown in subsection 6.4.7. 
The environmental impact assessment for the current Honshu- 
Shikoku Bridge Project provides an example of how the process is 
working.* The project calls for building three suspension bridges 
and three truss bridges with a total length of 6678 meters to con- 
nect five islands in the Seto Sea between Honshu and Shikoku. The 
Cabinet ordered an impact assessment to be done on all aspects of 
the environment in preparation for the construction of the bridges. 
The Bridge Authority was given the responsibility to actually do 
the assessment since it also isxharged with constructing the 
bridges. Because of this Cabinet order the Environment Agency re- 
quested a direct role in setting forth the guidelines for the as- 
sessment. The Environment Agency developed the appropriate guide- 
lines and forwarded them to the MOT. The MOT and the Ministry of 
Construction did not want these guidelines because they had al- 
ready developed their own guidelines; however, they used the En- 
vironment Agency's guidelines as a basis for their final guide- 
lines to the Bridge Authority. The Authority is to work on the 
draft assessment in close collaboration with the local govern- 
ments involved; however, no outside environmental expertise is 
t 
Technical Guide of Environmental Impact Assessment for Honshu- 
Shikoku Bridge Project, MOT, July 1977; Japan Environment Summary, 
Vol. 5, No.8, August 19, 1977. 
r e q u i r e d .  Loca l  r e s i d e n t s  a r e  t o  be  in formed v i a  t h e  pub- 
l i s h i n g  o f  t h e  d r a f t  r e p o r t  and  t h e i r  o p i n i o n s  a r e  t o  be r e -  
f l e c t e d  i n  t h e  f i n a l  a s s e s smen t .  P u b l i c  h e a r i n g s  may a l s o  be 
h e l d  i f  deemed n e c e s s a r y .  The f i n a l  r e p o r t  i s  a l s o  made 
p u b l i c  and  s e n t  t o  a l l  main b o d i e s  conce rned .  Any a l t e r n a t i v e s  
t o  t h e  b r i d g e s  t h a t  were  s t u d i e d  have  n o t  been  shown t o  t h e  
p u b l i c .  Only t h e  f i n a l  c o nse nsus  p l a n  i s  d i s p l a y e d  t o  t h e  
p u b l i c .  
While  t h e  Environment  Agency g u i d e l i n e s  f o r  t h e  c o n t e n t s  
o f  t h e  a s s e s sme n t  a pp e a r  broad  and seem t o  go  w e l l  beyond t h e  
c o n f i n e s  o f  t h e  c o n s t r u c t i o n  s i t e  i t s e l f  t h e  MOT p l a n s  t o  
restr ict  t h e  a s s e s sme n t  t o  t h e  a c t u a l  s i t e .  A t t e n t i o n  i s  t o  
b e  p a r t i c u l a r l y  p a i d  t o  n o i s e  and v i b r a t i o n  e f f e c t s  f rom 
c o n s t r u c t i o n  and  o p e r a t i o n  a s  w e l l  a s  w a t e r  p o l l u t i o n  from 
f o u n d a t i o n  work and  e a r t h  d i s p o s a l  and a i r  p o l l u t f o n  from t h e  
p o s s i b l e  i n c r e a s e  o f  c a r  t r a f f i c .  The r e s u l t a n t  i n c r e a s e d  
t r a f f i c  f l ows  w i t h  t h e i r  i mp ac t s  o n  Shikoku a r e  n o t  t o  be  f u l l y  
s t u d i e d  s o  t h a t  a  sy s t e ms  view of  t h e  change  i n  i s l a n d  a c c e s s  
and he n c e  i n  t o t a l  i mpa c t s  i s  be ing  i g n o r e d .  The o n l y  t r a f f i c  
e f f e c t s  t o  be s t u d i e d  a r e  t h o s e  i n  c o n n e c t i o n  w i t h  t h e  u s e  of  
t h e  proposed  b r i d g e s  su c h  a s  n o i s e  l e v e l s  from b r i d g e  u se .  The 
a s s e s sme n t  i s  a l s o  i r r e l e v a n t  t o  s i t e  s e l e c t i o n  a s  t h e  b r i d g e  
s i t e s  were  s e l e c t e d  a  p r i o r i .  However, t h e  r e s u l t s  o f  t h e  
a s s e s s m e n t  w i l l  be i n t e g r a t e d  i n t o  t h e  d e s i g n  of  t h e  b r i d g e s  
and t h e  c o n s t z u c t i o n  s i t e  i t s e l f .  For  example,  t h e  MOT p l a n s  t o  
u s e  s y n t h e s i z e d  p ho t og ra p hs  w i t h  and w i t h o u t  t h e  b r i d g e s  a s  a  
b a s i s  f o r  f o r m u l a t i n g  p u b l i c  views o n  b r i d g e  t y p e .  
5 . 4 . 4  Public P a r t i c i p a t i o n  
P u b l i c  p a r t i c i p a t i o n  h a s  been ,  p e r h a p s ,  t h e  major  i s s u e  i n  
t h e  a t t e m p t  t o  e s t a b l i s h  n a t i o n a l  env i ronmen ta l  impac t  l e g i s l a -  
t i o n .  The i mpa c t  o f  suc h  p a r t i c i p a t i o n  on  m i n i s t e r i a l  d e c i s i o n -  
making p r e r o g a t i v e  a p p e a r s  t o  be t h e  d r i v i n g  f o r c e  beh ind  min i s -  
t e r i a l  r e s i s t e n c e  t o  p u b l i c  p a r t i c i p a t i o n .  The Environment  
Agency a r g u e s  t h a t  p u b l i c  p a r t i c i p a t i o n  w i l l  n o t  change  t h e  
power s t r u c t u r e  b u t  o n l y  open d e c i s i o n  making t o  p u b l i c  s c r u t i n y  
and t h u s  enhance t h e  r e s u l t s  of such d e c i s i o n s .  Res i s t ence  from 
t h e  M i n i s t r i e s  con t inues ,  however, and t h e r e  is l i t t l e  p rospec t  
of ach iev ing  n a t i o n a l  environmental  impact l e g i s l a t i o n  wi th  a  
p rov i s ion  f o r  p u b l i c  p a r t i c i p a t i o n  embedded i n  it i n  t h e  o r i g i n a l  
form which t h e  i n t e r i m  r e p o r t  on'E.1.A. by t h e  Exper t  Committee 
under t h e  C e n t r a l  Council  f o r  t h e  Environmental P o l l u t i o n  Con t ro l  
proposed. 
The c u r r e n t  approach by t h e  MOT and t h e  JNR i s  t o  t a k e  account  
of l o c a l  r e s i d e n t  op in ions  v i a  t h e  consensus d e s c r i b e d  by t h e  pre-  
f e c t u r e  governor.  J u s t  how such op in ions  a r e  f i n a l l y  r e f l e c t e d  
i n  a c t u a l  decision-making is n o t  c l e a r  because it was s t a t e d  t h a t  
no major changes i n  r o u t i n g  o r  t r a i n  speed a r e  cons ide red  on t h e  
b a s i s  of r e s i d e n t  complaints .  
To i l l u s t r a t e  t h a t  wide p u b l i c  opinion was no t  f u l l y  taken 
i n t o  c o n s i d e r a t i o n  i n  t h e  course  of t h e  p lann ing ,  c o n s t r u c t i o n  
and o p e r a t i o n  p rocess  of t h e  Shinkansen is  t h e  r e s i d e n t s '  c o u r t  
s u i t  i n  Nagoya where t h e  r e s i d e n t s  sued t h e  JNR over  n o i s e  and 
v i b r a t i o n  impacts o f  i ts  Shinkansen. I t  is  of i n t e r e s t  t o  n o t e  
t h a t  t h e s e  r e s i d e n t s  a t tempted t o  work wi th  t h e  JNR p r i o r  t o  
f i n a l l y  going through t h e  c o u r t s .  The J N R  d i d  no t  admit  t o  t h e  
need f o r  any exp lana t ion  t o  concerned r e s i d e n t s  e i t h e r  b e f o r e ,  
du r ing  o r  a f t e r  t h e  c o n s t r u c t i o n  of t h e  Shinkansen through Nagoya. 
S ix  y e a r s  a f t e r  t h e  opening of t h e  Shinkansen t h e  JNR acknowledged 
a  n o i s e  problem and a  yea r  l a t e r  c o n s t r u c t e d  a  sound b a r r i e r  wa l l  
a long key p o i n t s .  Two y e a r s  l a t e r  they f i n a l l y  met wi th  Nagoya 
r e s i d e n t s  i n  a  f o r n a l  r e c o g n i t i o n  of t h e  n o i s e  problem. The re -  
s i d e n t s  f i n a l l y  r e s o r t e d  t o  l e g a l  a c t i o n  and a  c o u r t  was launched, 
t e n  y e a r s  a f t e r  t h e  opening of t h e  ~ h i n k a n s e n . '  A t  t h i s  p o i n t  
t h e  JNR head o f f i c e  decided t o  suspend any f u r t h e r  c o n t a c t s  wi th  
t h e  r e s i d e n t s  t h e r e ,  pending t h e  outcome of t h e  c o u r t  c a s e .  The 
d e t a i l s  and chronology of t h i s  p a r t i c u l a r  problem a r e  d e s c r i b e d  
i n  t h e  s e c t i o n  on n o i s e  s t andard  s e t t i n g .  I t  i s  impor tant  t o  n o t e ,  
however, t h a t  JNR spokesmen now say they a t t empt  t o  work more c l o s -  
e l y  wi th  t h e  p r e f e c t u r e  and r e s i d e n t s  i n  a r e a s  where new l i n e s  a r e  
being b u i l t .  
H .  S h o j i  and T. Yamamoto, Noise P o l l u t i o n ,  Proc.  of I n t .  Cong. 
on Human Environment, Kyoto, 1 9 7 5 ,  p. 70. 
One feature of interest is the growing necessity for the 
JNR to obtain an agreement for the Shinkansen to run through a 
prefecture. This legal agreement can be more strict than any 
national environmental standards. The terms of this agreement 
stem from the prefecture consensus as to their collective opinion 
of its value and impacts to the area and residents involved. In 
addition, the provision for a local government to raise environ- 
mental standards beyond the national minimum can be applied, 
although at present this local prerogative is restricted to 
certain specified pollutants. 
In some areas, for example in Tokyo, citizens groups have 
attempted to physically stop pre-siting surveys or even disrupt 
public hearings in order to prevent the extension of the 
Shinkansen. In the opinion of the Environment Agency no far- 
reaching change wlll be introduced into the present public 
participation process without the success of court cases such 
as the Nagoya residents against the Shinkansen. 
Even given good will on the part of the JNR toward resident 
complaints there remain many probiems. Some effects are per- 
ceived, others not: some affect health, others are a nuisance. 
It is easy to see that what local residents consider as important 
will differ from what the JNR considers as important. The use 
of noise indices tends to underestimate the real impacts on 
residents, while reliance on resident perceptions tends to over- 
estimate such impacts. Judgment will always characterize the 
assessment of impacts on health, amenity and che combination of 
these elements. All parties affected by the Shinkansen clearly 
have a role in expressing views contributing to an overall 
judgment of its impacts. 
Public participation, as seen in an earlier section, is 
a growing force in Japan with a long and painful history in the 
face of official resistance. In its attempts to understand 
local environmental issues as well as to implement environmental 
impact assessment at the local level the Znvironment Agency 
coordinates with the prefecture level. Greater local experiences 
in successfully stoppino large-scale projects at the local level 
will generate local support for national legislation for impact 
assessment with public participation as an important feature of 
such legislation. 
6. U. 5 Issues Affecting EIA 
As would be expected there are many issues affecting the 
conduct and further extension of impact assessment in Japan. 
Such issues are listed below in question form: 
what projects are to be included? 
what environmental factors are to be included? 
what publics are to be included? 
what decision-makers and experts are to be included? 
Within each of these four questions many other questions 
could be raised; however, the overriding issue is the role of 
public works projects in Japanese society. While it would 
appear that the Cabinet order extending impact assessment to 
large-scale public works projects would suffice to generate 
adequate assessments, each of the major Ministries still resists 
the extension of an overall impact system because of the "public 
nature" of their projects. Over and over again it was stressed 
that large-scale public works projects make significant contribu- 
tions to the national economy and that local socio-environmental 
impacts are to be borne or traded off on the basis of this over- 
riding public interest. Many prefectures, cities and national 
agencies argue that the quality of the environment overrides 
contributions to the national economy, particularly since the 
national economic standard of living is quite high while social 
and environmental goods are less in evidence. Because no 
consensus on the nature of the public interest of public projects 
yet exists there is controversy over which projects should be 
subjected to an assessment. Those favouring assessment argue 
that the nature and the degree of potential impacts ought to be 
the deciding point for an assessment, while those opposing assess- 
ment argue that the nature, timeliness and the degree of potential 
overall benefit from projects should count for exclusion from a 
general assessment requirement. 
The environmental factors to be included in any assessment 
are centred around the "famous seven pollutants": air, water, 
land, noise, vibration, odor and ground subsistence. These 
pollutants were specifically mentioned in the 1971 basic law 
on environment and characterize most impact assessments done to 
date. Even among these pollutants there is a question of which 
physical impacts to include in the assessment guidelines. As 
was noted earlier the JNR centers its assessments on the noise 
and vibration problems of the Shinkansen while ignoring its 
construction and other impacts. Other environmental factors not 
included in assessments involve both qualitative and social 
aspects of environment. Land use and aesthetics are considered 
to be quite controversial because of their qualitative nature 
and so are not often included in an impact assessment. Socio- 
economic factors affected by environmental changes are resisted 
on the grounds of their not being covered by the basic environ- 
mental legislation. Environmentalis~s argue that people give 
value to natural systems so that the impacts of the Shinkansen 
on peogle in terms of being disturbed, accessincj nature and 
having a quiet living environment should be emphasized since its 
impacts on them will affect their enjoyment of all other aspects 
of life, including the natural environment. Developers prefer 
to limit assessments to strictly natural phenomena that can be 
readily quantified by some engineering index. Thus considerable 
controversy exists over the elements or factors to include in 
an assessment as well as the degree of analysis accorded to each 
of them. 
The inclusion of various publics affected by the Shinkansen 
is also fraught with controversy. As emphasized in the last 
section public participation can be viewed as the most contentious 
issue in the assessment process. Citizen groups and other 
publics are not given free reign in expressing their views to 
the JNR either now or in the course of the proposed EIA ~rocedure 
for the Shinkansen. Rather the prefecture governor has the 
dominant role in attempting to achieve a prefectural consensus. 
Whether or not such a consensus is readily achieved depends upon 
the kinds of viewpoints admitted into the process ; therefore the 
governor has an incentive to limit viewpoints to those which are 
not radical in nature. Typically, according to some Japanese 
observers, few residents who have found the Shinkansen annoying 
are represented in public hearings or in inquiry commissions. 
Lawyers and university experts representing residents are also 
not represented in such meetings.* Government representatives 
prefer to go for a consensus through the formal hierarchy 
represented by the prefectural governor while wide-ranging 
resident groups prefer direct contact with the developer. 
Therefore, it is clear that the role of affected publics is 
another area of great controversy. 
While the national government's consensus is being reached 
on certain aspects of the Shinkansen another issue involves the 
role of the Environment Agency in such a consensus. At present 
this Agency has no formal role in the decision-making process 
even though it aspires to such a role. Pressures from the 
ministries have been successful in keeping the Environment 
Agency from having a national legislative stance for being 
included in the environmental aspects of economic development 
processes, although the Agency has studied the socio-economic 
impacts to society in terms of the possible economic burden in 
order to attain their long-term environmental quality goals.** 
Also local science teachers could play some role in assessing 
the impacts in the area where they live.*** 
Other issues center around the conduct of environmental 
impact studies. For example, a major criticism notes that 
assessments are done either after the project is planned or 
while construction is already underway. In other words, the 
assessments, while designed to aid in project decision-making 
and planning, are done post hoc after all key decisions are 
made. 
K. Miyamoto, Regional Development, Public Works and Environ- 
ment, Proc. of Int. Cong. on Human Environment, Kyoto, 1 9 7 5 ,  
p. 80. 
- - 
Env. Agency, Long-term Environmental Conservation Program, 
July, 1 9 7 7 .  
ttt 
 bid, pp. 8 1 , 8 5 .  
Assessments are also seen as desk-top studies with only 
limited field investigation being done. Problems of research 
design and a proper data base are seen as not being properly 
addressed. One description centers on the use of an a priori 
computer model that is fed only limrted data such as a three 
day survey of pollutants which is insufficient for an adequate 
assessment.* Long-term trends can not be assessed via short- 
term field studies or data derived from desk calculations. 
As a summary of the existing environmental impact assess- 
ment system the following critical points have emerged from 
the discussion: 
Impact assessment is generally a closed system among 
development actors with little or no formal input 
considered from the Environment Atency, outside environ- 
mental experts and affected publics; 
The JNR as the lead actor is not currently in a position to 
adequately assess environmental impacts both in attitude 
and in ability; 
Public inputs are limited to the prefectural consensus; 
Environmental lmpacts are not given a larqe role in ~ h e  
process of route and station location selection; 
Environmental assessments are limited to the technical 
aspects of noise and vibration and to data that are 
readily quantified: 
Train speed is not generally seen as a variable in 
reducing impacts; 
The use of environmental assessments is seen to be 
another hurdle to be passed rather than a vehicle for 
such suggesting the possible modification or eliminaclon 
of the project altogether: 
Environmental remedies are ce~tered around new 
technology which are add-on feacures to the existing 
technology which remains unchanged. 
Ibid, p. 80. 
6.4.6 Proposed EIA System 
To counter these issues and problems in the current approach 
to impact assessments the Envirnment Agency in conjunction with 
its Central Council for Control of Environmental Pollution and 
National Institute for Environmental Studies has proposed a new 
t 
national assessment system. The kinds of projects to be affected 
by this proposal include: 
industrial park siting and large-scale public 
works planned by the national government, 
activities requiring permits whether public or 
private, and 
large-scale complex projects relative to the 
region of planned location. 
The only projects to be excluded from an assessment requirement 
would be those in a very early planning stage and those which in- 
volve only planning such as a study on future energy supply. 
These exclusions stem from the lack of specificity in their na- 
ture at that point in time. Clearly, as these plans ripen into 
proposed projects their assessments would be required. 
The proposed assessment process is described in a series 
of stages as follows: 
Stage 1. Preliminary Stage: 
Both the project sponsor and other en- 
vironmental specialists are to survey 
the environmental base and to make a 
preliminary assessment of the project's 
measure. 
Stage 2. Preparation of draft assessment: 
These same actors outline each project 
phase and access and predict the impacts 
on the environmental base. Countermeasures 
are devised to meet the impacts for the en- 
tire cycle of the project. 
t 
'White paper on Environment, 1976, p.89. 
Staqe 3. Circulation of draft assessment: 
The project sponsor publishes the draft 
report and causes it to be disseminated 
among affected publics. Public meetings 
are also held to explain the project and 
its impacts to both residents and other 
interested publics. The Environment Agency 
and local governments are informed. 
Staqe" 4. Incorporation of opinions: 
The project sponsor in conjunction with any 
specialists necessary integrates the findings 
from the above efforts into national, local 
and public points of view. No source of in- 
put can be ignored since anyone can submit 
statements as to their judgment of such 
impacts. 
Staqe 5 .  Preparation of final assessment: 
The project sponsor adds his own opinion to 
those generated by the above process. All 
these integrated opinions are then reviewed 
and the necessary modifications in the draft 
assessment and countermeasures are made. 
Staye 6. Presentation of final assessment: 
The project sponsor agaln opens the final 
assessment to public review and comment at 
all levels. 
Stage 7 .  Assessment effect on project: 
The project sponsor assesses the final im- 
?act assessment to decide if the environmental 
changes induced are acceptable to a11 concerned. 
If no significant impacts are induced the pro- 
ject goes ahead; if major impacts result then 
the project must be stopped or additional data 
are needed. 
The outline of this process was first derived by the Environ- 
ment Agency's Council in December 1 9 7 5 .  Given the difficulties 
of getting this process approved by the Diet, the provision for 
the wide incorporation of outside views may have to be changed 
to achieve the necessary consensus. The key role assigned to 
the project sponsor reflects the political realities in Japan 
since no assessment system could be legislated that accorded the 
lead role to the Environment Agency. Since many other actors at 
all levels are involved in attempting to create an adequate im- 
pact assessment system the final proposed form is not currently 
known, but the above system does reflect the basic thrust. As 
yet no consensus exists on the format for a nation-wide environ- 
., 
mental impact assessment system. 
6.4.7 Contents of a Report of Environment Impact Assessment 
for Shinkansen 
FOREWORD 
SECTION 1 Construction of Project 
1.1 Outline of Total Project 
1.2 Summary of the Plan in the Region 
1.3 Outline of the Route 
SECTION 2 Existing Circumstances along the Route 
2.1 Existing State of Land Use 
2.2 Population, etc. 
2.3 Transportation 
2.4 The Equipments for Welfare, Education, Culture, etc. 
2.5 Cultural Assets 
SECTION 3 Forecasting and Assessing the Effects of Yatural 
Environment and the Countermeasures 
3.1 Topography, Geology 
3.2 Water Resources 
3.3 Animals and Plants 
3.4 Landscape 
3.5 The Others 
SECTION 4 Forecasting and Assessing the Effects of Living 
Environment and the Countermeasures 
4.1 Noise 
4.2 Vibration 
4 . 3  Water Pollution 
4 . 4  Air Pollution 
4 . 5  The Others 
SECTION 5  Environmental Preservation under Construction 
5 . 1  Basic Idea of Environmental Preservation 
5 . 2  Noise, Vibration 
5 . 3  Water Pollution 
5 . 4  Carriage of Building Naterials and Remained Soil 
5 . 5  Disposition of Remained Soil 
SECTION 6  Plan of Environmental Preservation 
6 . 1  Environmental Preservation under Construction 
6 . 2  Environmental Preservation in Operation 
6 . 5  Introduction to the Problem of Noise Pollution Control for 
Shinkansen Trains 
Like other types of pollution, noise can disturb, irritate, 
hurt and even damage. But few other pollutants cause such im- 
mediate and obvious aggravation as noise. The effects of noise 
range from slight disturbance of sleep or conservation, over 
psychological distress, to psychosomatic stress symptoms, and 
even physiological damage to the hearing system. There is an- 
other characteristic feature of noise pollution: people who 
suffer from noise usually quickly identify its source, complain, 
and try to stop it. In fact, in the last few years, noise was 
the single largest source of complaints about environmental pol- 
lution in Japan. Statistics show that in 1 9 7 4  noise clearly 
dominated air, water, and other types of pollution with 2 4 , 0 0 0  
complaints. As one high official of the Environment Agency 
summarized: "Noise pollution, particularly of transportation 
pollution, has become the most important difficult problem at 
present". (Hashimoto, 1 9 7 5 ,  p . 1 ) .  
Hashimoto especially singled out transportation noise be- 
cause there has been massive action by citizens and political 
groups against noise from highways, railways, and airports. 
One of the dramatic cases was a legal battle involving Osaka 
International Airport which citizens won in 1 9 7 4 .  The court 
put severe restrictions on frequency and timing of jet flights. 
R e s i d e n t s  a l s o  have  begun p r o t e s t  a c t i o n  t o  f i g h t  highway n o i s e .  
A l aw was f i l e d  i n  1974 by t h e  r e s i d e n t s  a l o n g  t h e  Kobe-Osaka 
Freeway. I n  t h i s  l i s t  o f  p r o t e s t  t a r g e t s  r a i l w a y s  a r e  n o t  m i s s ing .  
I n  f a c t ,  t h e  Shinkansen  h a s  been one  o f  t h e  most c r i t i c i z e d  s o u r c e s  
o f  n o i s e  p o l l u t i o n  i n  J a p a n .  
Nobody d e n i e s  t h a t  t h e  Shinkansen  i s  n o i s y .  P r e s e n t l y  t r a i n s  
r u n  i n  f i v e  mi nu t e  i n t e r v a l s  a l o n g  t h e  Tokyo-Osaka l i n e  from 6 .00  
a.m. t o  11.45 p.m. w i t h  a  s e r v i c e  speed  o f  200 km/h. T h i s  means 
t h a t  a b o u t  230 t r a i n s  p a s s  a  s i n g l e  p o i n t  e v e r y  day .  Wi thout  pro-  
t e c t i o n  me a su re s  n o i s e  l e v e l s  a t  25 m o f f  t h e  t r a c k  a r e  a round 
85-90 dB(A) b u t  t h e y  c a n  r e a c h  up  t o  110 & ( A ) ,  f o r  example ,  on  
s t e e l  g i r d e r  b r i d g e s .  J e t  p l a n e s  ( f rom a  good d i s t a n c e )  and  s l e d g e -  
hammers ( f rom n e a rby )  a r e  l o u d e r ,  m o t o r c y c l e s  a r e  c o m p a r a t i v e l y  
q u i e t .  To g i v e  some f u r t h e r  r e f e r e n c e  p o i n t s :  a t  busy s t r e e t  
i n t e r s e c t i o n s  t h e  n o i s e  l e v e l  is  a b o u t  70-75 dB(A) ,  i n  q u i e t  r e -  
s i d e n t i a l  a r e a s  a t  n i g h t  t h e  n o i s e  l e v e l  g o e s  down t o  3 0  dB(A).  
Between 30 and 60 dB(A) sounds  a r e  u s u a l l y  n o t  c o n s i d e r e d  " no i sy"  
u n l e s s  t h e  envi ronment  o r  t h e  sound i t s e l f  h a s  some p e c u l i a r  
c h a r a c t e r i s t i c s .  
R e s i d e n t s  a t  a  d i s t a n c e  o f  u p  t o  200 meters from t h e  t r a c k s  
may be  s u b s t a n t i a l l y  d i s t u r b e d  a s  i l l u s t r a t e d  i n  F i g u r e  6 . 1 0 .  
C o m pl a i n t s  a b ou t  t h e  Shinkansen  n o i s e  o v e r  t h e  l a s t  few y e a r s  
c o n f i r m  t h i s .  T a b l e  6 . 1 1  shows t h e  d i s t r i b u t i o n  o f  c o m p l a i n t s  
a g a i n s t  t h e  Shinkansen  between 1964 ,  t h e  b e g i n n i n g  o f  o p e r a t i o n s ,  
and 1975 on t h e  h i g h l y  p o p u l a t e d  s t r e t c h  between Tokyo and Osaka. 
Noise  and  v i b r a t i o n  c l e a r l y  domina te  t h e  p i c t u r e .  But p e o p l e  
have  n o t  s t o pp e d  w i t h  t h e  c o m p l a i n t s .  New l i n e s  o f  t h e  Shinkansen  
l i k e  t h e  Tohoku and t h e  J o e t s u  S h inkansen  a r e  sites o f  r e s i d e n t s  
p r o t e s t s .  P a r t i c u l a r l y ,  r e s i d e n t s  i n  t h e  m e t r o p o l i t a n  a r e a s  have  
formed o r g a n i z a t i o n s  such  a s  t h e  "League a g a i n s t  Shinkansen  P o l -  
l u t i o n " ,  t h e  " A s s o c i a t i o n  a g a i n s t  Nagoya S h inkansen  Nu i sance" ,  
The d e c i b e l  s c a l e  (dB) is t h e  fundamenta l  measure o f  n o i s e  which 
r e f l e c t s  a p p r o x i m a t e l y  t h e  human p e r c e p t i o n  o f  l o u d n e s s .  Some- 
t i m e s  a  weighted  s c a l e  & ( A )  is  used  which a l s o  t a k e s  d i f f e r e n t  
f r e q u e n c i e s  o f  n o i s e  i n t o  a c c oun t .  O t h e r  measures  a r e  t h e  phone 
and t h e  so ne  s c a l e  a s  w e l l  a s  p h y s i c a l  measures  o f  sound i n t e n s i t y .  
F o r  d e t a i l s ,  t h e  r e a d e r  i s  r e f e r r e d  t o  Beranek ,  1971 .  
S o u r c e :  O s a k a  P r e f e c t u r e  B I G  P l a n ,  1976  
F i g u r e  6 . 1 0  VERTICAL NOISE DISTRIBUTION 
T a b l e  6 . 1 1  COMPLAINTS AGAINST SHINMNSEN NOISE (Toicyo-Osaka)  
S o u r c e :  Y o r i n o .  1 9 7 7 b  
Noise 
V i b r a t i o n  
Noise 6 V i b r a t i o n  
Wind P r e s s u r e  
I n t e r f e r e n c e  o n  TV 
O t h e r s  
1 9 6 4  6 5  66  67  6 8  69 7 0  7 1  72 7 3  74  7 5  7 6  T o t a l  
9 1 3 1 6  6 2 2 1 2  3 6 5 1 2 1 3  9 0  
1 1 1 6 1 9 9 3 5 1 2 5 1 6 9 0  8 7  
10 1 3  7 10 5 3 3 1 7  8 1 6  36 4 1  6 1 7 5  
2 4 1 1  2 10 
1 4 4 6  6 1 6  6 1 1 1 1 1 0 1 0  6 7  
3 3  5 0  47 32  1 6  11 11 27 1 7  24 5 8  72  3 1  4 2 9  
and t h e  " P r o t e s t  Group Agains t  Shinkansen TV I n t e r f e r e n c e " ,  t o  
r e p r e s e n t  t h e i r  i n t e r e s t s  a g a i n s t  Japanese  Na t iona l  Railways ( J N R ) .  
I n  one word: The Shinkansen has  become a major t a r g e t  o f  envi ron-  
mental  c r i t i c i s m  and p r o t e s t  i n  J apan ,  and a symbol of p o l l u t i o n  
induced by l a r g e  s c a l e  p u b l i c  works. 
The growing c o n f l i c t  between JNR and r e s i d e n t s  caused regu- 
l a t o r y  agenc ie s  t o  a c t .  Before  t h e  e s t a b l i s h m e n t  of t h e  Envi- 
ronment Agency (EA) i n  1971, s e v e r a l  r e g u l a t o r y  and l e g a l  a c t i o n s  
had been t aken  a g a i n s t  n o i s e  p o l l u t i o n  i n  Japan,  p r i m a r i l y  on t h e  
i n d u s t r i a l  and workbench n o i s e  s e c t o r .  With t h e  b i r t h  o f  t h e  
Environment Agency, n o i s e  p o l l u t i o n  c o n t r o l  measures were enacted  
r a p i d l y .  
Environmental  q u a l i t y  s t a n d a r d s  f o r  n o i s e  i n  g e n e r a l  w e r e  
set i n  1971 b u t  excluded a i r p l a n e ,  r a i lway  and c o n s t r u c t i o n  
n o i s e  because  of t h e  i n t e r m i t t e n t  n a t u r e  of t h e s e  n o i s e  sou rces .  
Excluded t h u s  were a l l  major n o i s e  sou rces  from l a r g e - s c a l e  
p r o j e c t s .  An i n q u i r y  i n t o  t h e  C e n t r a l  Counci l  f o r  Environmental  
P o l l u t i o n  Con t ro l  ( t h e  adv i so ry  body t o  t h e  EA) r e g a r d i n g  n o i s e  
s t a n d a r d s  f o r  a i r  and r a i lways  was made i n  September 1971 by t h e  
Environmental  Agency. In  December 1972, because t h e  problem 
became i n c r e a s i n g l y  s e r i o u s  wi th  t h e  i n c r e a s e  i n  r e s i d e n t s '  
compla in t s  i n t e r i m  g u i d e l i n e s  a g a i n s t  Shinkansen n o i s e  were 
recommended by t h e  Environment Agency. The D i r e c t o r  Genera l  of 
t h e  Environment Agency asked t h e  M i n i s t r y  of T r a n s p o r t a t i o n  t o  
t a k e  " u r g e n t  s t e p s  on Shlnkansen n o i s e  abatement ."  I n  t h e  
meantime, a s p e c i a l  committee was o rgan ized  i n  t h e  C e n t r a l  
Counci l  for 'Environmenta1  P o l l u t i o n  Con t ro l  t o  beg in  s t u d i e s  on 
t h e  problem o f  n o i s e  p o l l u t i o n  from t r a n s p o r t a t i o n  sources .  
Environmental  q u a l i t y  s t a n d a r d s  o f  70-75 dB(A) were f i n a l l y  
i s s u e d  by t h e  EA f o r  Shinkansen t r a i n s  i n  1975. 
But t h e  n o i s e  s t a n d a r d s  and J N R ' s  e f f o r t s  t o  comply w i t h i n  
t h e  g i v e n  t ime  framework d i d  n o t  end t h e  c o n f l i c t  between JNR 
and t h e  r e s i d e n t s .  The "Assoc ia t ion  a g a i n s t  Nagoya Shinkansen 
P u b l i c  Nuisance" f i l e d  a law s u i t  a g a i n s t  JNR which is  s t i l l  
pending: t h e  p l a i n t i f f s  d i d  n o t  a c c e p t  t h e  EA s t a n d a r d s  and s t i l l  
r e q u e s t  str icter  s t a n d a r d s  and compensation. N e w  c o n s t r u c t i o n  
s i t e s  of  Shinkansens a r e  aga in  t h e  i s s u e  of s t r o n g  p u b l i c  deba te .  
A t  p r e s e n t ,  nobody can p r e d i c t  t h e  outcome of t h i s  p r o t e s t  develop- 
ment. I t  appea r s  t h a t  t h e  n o i s e  problem, a l r e a d y  a major problem 
f o r  JNR a s  w e l l  a s  r e s i d e n t s  and  t h e  g o v e r n m e n t a l  r e g u l a t o r s ,  may 
p e r s i s t  and become a  main o b s t a c l e  f o r  f u r t h e r  deve lopment  o f  t h e  
S h i n k a n s e n .  
I n  t h e  f o l l o w i n g  s e c t i o n s ,  t h e  d e c i s i o n  p r o c e s s  o f  JNR, t h e  
EA, and  r e s i d e n t s 1  g r o u p s  w i l l  b e  a n a l y z e d  t o  s t r u c t u r e  t h e  d e c i -  
s i o n  problem o f  n o i s e  p o l l u t i o n  c o n t r o l ,  t o  d e s c r i b e  t h e  d e c i s i o n  
p r o c e s s  o f  t h e  t h r e e  a c t o r  g r o u p s ,  and  t o  i d e n t i f y  s o u r c e s  o f  
c o n f l i c t .  The d a t a  f o r  t h i s  s t u d y  was c o l l e c t e d  d u r i n g  a  t h r e e  
week f i e l d  s t u d y  i n  J a p a n .  A l l  m a j o r  a c t o r s  were  i n t e r v i e w e d  i n  
d e p t h .  No a c t u a l  measurements  were  t a k e n ,  and t h e  q u a n t i f i c a t i o n s  
r e p o r t e d  a r e  l a r g e l y  from t h e  l i t e r a t u r e .  An a n a l y t i c a l  a p p r o a c h  
w i l l  b e  u s e d  t o  s t r u c t u r e  t h e  n o i s e  c o n t r o l  problem which h a s  
a l r e a d y  been  a p p l i e d  t o  s t u d y i n g  t h e  problem on  c h r o n i c  o i l  po l -  
l u t i o n  i n  t h e  Nor th  Sea ( F i s c h e r  and  v .  W i n t e r f e l d t ,  1 9 7 8 ;  F i s c h e r  
and I k e d a ,  1 9 7 7 ) .  The a p p r o a c h  is  a  s t r u c t u r e d  p o l i c y  a n a l y s i s  
o f  t h e  d e c i s i o n  p r o c e s s  which g e n e r a t e s  a  q u a l i t a t i v e  p rob lem 
o r l e n t e d  p i c t u r e  o f  t h e  p o l l u t i o n  c o n t r o l  problem by a n s w e r i n g  
s u c h  q u e s t i o n s  a s :  Who is  i n v o l v e d ?  What a r e  t h e  o b j e c t i v e s ?  
i i h a t  a r e  t h e i r  d e c i s i o n  a l t e r n a t i v e s ?  These  s t r u c t u r a l  e l e m e n t s  
o f  t h e  d e c i s i o n  making a r e  t h e n  p u t  t o g e t h e r  i n  a n  a c t u a l  d e s -  
c r i p t i o n  o f  t h e  i n f o r m a t i o n  p r o c e s s i n g ,  e v a l u a t i o n ,  and  d e c i s i o n  
making o f  t h e  a c t o r s  i n v o l v e d  i n  t h e  n o i s e  c o n t r o l  problem. The 
f o c u s  w i l l  be  on t h e  d e c i s i o n  making o f  t h e  Environment  Agency 
v i ~ e n  s e t t i n g  e n v i r o n m e n t a l  n o i s e  q u a l i t y  s t a n d a r d s  and  t h e  Nagoya 
A s s o c i a t i o n  i n  combat ing  Shinkansen  n o i s e  p o l l u t i o n ,  s i n c e  JNR's  
r o l e  i n  t h e  p r o c e s s  seems t o  b e  l a r g e l y  r e a c t i v e  t o  r e g u l a t o r y  and  
c i t i z e n s  a c t i o n s .  A f t e r  d i s c u s s i n g  and  e v a l u a t i n g  t h e  d e c i s i o n  
p r o c e s s  o f  t h e  Environment  Agency, JNR and r e s i d e n t s '  g r o u p s ,  
i i e thods  t o  improve d e c i s i o n  making f o r  s u c h  p o l l u t i o n  c o n t r o l  
p rob lems  w i l l  be  d i s c u s s e d .  
6 .6 The Elements  o f  t h e  Noise P o l l u t i o n  C o n t r o l  Problem: A c t o r s ,  
T h e i r  O b j e c t i v e s  and A l t e r n a t i v e s  
6 .6 .1  R e g u l a t o r y  A c t o r s ,  O b j e c t i v e s  and A l t e r n a t i v e s  
The h i s t o r i c a l ,  l e g a l ,  and o r g a n i z a t i o n a l  framework f o r  
e n v i r o n m e n t a l  p o l l u t i o n  c o n t r o l  i n  J a p a n  is  d e s c r i b e d  i n  t h e  
p r e v i o u s  s e c t i o n  and i n  Environment  Agency ( 1 9 7 6 ) ,  Hashimoto (19751. 
Here, only the two main regulatory bodies involved in noise 
pollution control for Shinkansen trains will be discussed: The 
Environment Agency and its advisory body, the Central Council 
for Control of Environmental Pollution. The Environment Agency 
reports directly to the Prime Minister and the Parliament. 
Decisions such as environmental standard setting were made by 
cabinet order and since the establishment of the Environment 
Agency are now made by its director. The legal framework for 
such decisions is formulated in the Basic Environmental Law for 
Environmental Pollution Control Measures (1967) and in the law 
for the establishment of the Environment Agency (1971). 
The bulk of the information processing, evaluation and 
decision making on noise standards was performed by the Central 
Council for Control of Environmental ~ollution. This council 
is subdivided into three layers: the general meeting, the sub- 
comittees, and the expert committees. Expert committees are 
the research bodies which sponsor, collect, and evaluate 
studies on special pollution problems and draft recommendations 
about standards for the subcommittees. These recommendation 
drafts have to be substantiated purely on a scientific basis. 
The subcommittees are the advisory bodies for policy making to 
the General Meeting and the Director General of the Znvironment 
Agency. In these subcommittees final recommendations are made 
considering the technical and scientific facts and political, 
economic or other possible factors influencing standard setting. 
The ultimate decision is then made by the Director of the 
Environment Agency (PA) . Generally speaking, however, both the 
General Xeeting of the Central Council and the Director of the 
EA will be reluctant to impose any changes on the recornendations 
of the subconmittee. Figure 6.11 illustrates the organizational 
setup. 
The Council began studies on noise pollution control for 
Shinkansen trains in 1972. Its subcornittee on noise and 
vibration control consisted of 15 members, from JNR. the Research 
Institute of the Ministry of Transportation (MOT), and the 
Ministry of International Trade and Industry (MITI), business 
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a s s o c i a t i o n s  and l o c a l  government. The s e c r e t a r i a t  was provided 
by t h e  EA. An e x p e r t  c o m i t t e e  was formed i n  1972 t o  s tudy t h e  
problem of Shinkansen no i se  i n  dep th .  Th i s  committee had 1 1  
members, a l l  e x p e r t s  i n  n o i s e  p o l l u t i o n  problems. S i x  u n i v e r s i t y  
p r o f e s s o r s ,  a  menber of t h e  I la t ional  I n s t i t u t e  of Pub l i c  Heal th ,  
a  member of t h e  Nat ional  I n s t i t u t e  f o r  Noise Problems belonged 
t o  t h i s  c o m i t t e e  a s  we l l  a s  e x p e r t s  from JNR, t h e  automobi le  
i n d u s t r y ,  and o t h e r  i n d u s t r i e s .  For implenenting s t andards  t h e  
Environment Agency has  t o  r e l y  on l o c a l  governments and c i t y  
environmental  o r  p o l i c e  bodies .  It  should be  noted t h a t  in t h i s  
o r g a n i z a t i o n a l  se t -up f o r  n o i s e  p o l l u t i o n  c o n t r o l  d e c i s i o n  making 
( a s  i n  o t h e r  envirqnmental  d e c i s i o n  making c a s e s )  no d i r e c t  
p a r t i c i p a t i o n  by t h e  s a f f e r e r s  o f  p o l l u t i o n  is  provided f o r .  
The Council  s t r o n g l y  shaped t h e  d e c i s i o n  on n o i s e  s t andard  
s e t t i n g .  To understand t h e  o b j e c t i v e s  of  t h e  Council  and t h e  
Environment Agency i n  s e t t i n g  n o i s e  s t a n d a r d s  one has  t o  examine 
t h e  Basic  Law f o r  Environmental P o l l u t i o n  Con t ro l  of 1967. Th i s  
law provides  a  common g o a l  f o r  i n t e g r a t e d  c o n t r o l  measures based 
on environmental  q u a l i t y  s t a n d a r d s  (EQS).  EQS have t h e  r o l e  of 
t a r g e t s ,  a d m i n i s t r a t i v e  g o a l s ,  d e s i r a b l e  s t a t e s  t o  be achieved 
some t ime i n  t h e  f u t u r e .  They a r e  d i s t i n g u i s h e d  from enfo rcenen t  
s t a n d a r d s  (ES) which a r e  d i r e c t  r e g u l a t o r y  t o o l s  f o r  managing a  
p a r t i c u l a r  p o l l u t i o n  problem by p u t t i n g  en fo rceab le  l i m i t s  on 
emiss ion o r  t o t a l  amounts o f  p o l l u t i o n .  The n o i s e  r e g u l a t i o n  law 
o f  1968 provides  t h e  power t o  s e t  enforcement s t andards  such a s  
f o r  i n d u s t r i a l  n o i s e ,  automotive no i se  and so  on ( s e e  Environ- 
ment Agency. 1976) .  
Consider ing environmental  q u a l i t y  s t a n d a r d s  f o r  Shinkansen 
n o i s e  f i r s t ,  t h e  g o a l s  and o b j e c t i v e s  f o r  such s t a n d a r d s  should  
have t h e  c h a r a c t e r  of d e s i r e d  s t a t e s  of q u i e t n e s s  i n  t h e  sense  
o f  "Ya in ta in ing  and p r o t e c t i n g  human h e a l t h  and conserving t h e  
l i v i n g  environment" ( E n v i r o n ~ e n t  Agency, 1977) .  Yore c o n c r e t e l y ,  
n o i s e  q u a l i t y  s t andards  should be s e t  so a s  t o  p reven t  adver se  
e f f e c t s  of Shinkansen n o i s e  on human h e a l t h  (damage t o  h e a r i n g ) ,  
p sycho log ica l  w e l l  being ( i n c r e a s e d  s t r e s s  symptoms), and n o m a l  
human a c t i v i t i e s  ( r e s t ,  conver sa t ion ,  e t c . ) .  
For enforcement  s t a n d a r d s  economic,  t e c h n i c a l ,  and p o l i t i c a l  
o b j e c t i v e s  nay b e  c o n s i d e r e d  b e s i d e s  env i ronmen ta l  o b j e c t i v e s .  
Improvement of  t h e  t r a n s p o r t a t i o n  s e c t o r ,  governmenta l  p o l i c y  
o b j e c t i v e s  o f  "ba l anced  growth o f  t h e  economy," agreement  w i t h  
i n t e r n a t i o n a l  s t a n d a r d s ,  r e d u c t i o n  o f  compla in t s  may be  among 
t h e  p o l i t i c a l  and economic o b j e c t i v e s  of  t h e  r e g u l a t o r  when 
s e t t i n g  n o i s e  enforcement  s t a n d a r d s .  The economic and  p o l i t i c a l  
o b j e c t i v e s  cou ld  p o s s i b l y  have  an i m p o r t a n t  i n f l u e n c e  on en fo rce -  
ment s t a n d a r d  s e t t i n g .  The n a t i o n a l  government h a s  f o r m u l a t e d  
a p o l i c y  to s t u d y  i n  d e p t h  t h e  env i ronmen ta l  impact  problems of  
t h e  Shinkansen  b e f o r e  f u r t h e r  e x t e n s i o n s  a r e  t o  be  c o n s i d e r e d .  
I n  e f f e c t  t h i s  means a d e l a y  of  f u r t h e r  d e v e l o m e n t  of s e v e r a l  
y e a r s .  The major  o b j e c t i v e  behind  this move may n o t  o n l y  b e  
t h e  conce rn  a b o u t  t h e  env i ronmen ta l  c o n d i t i o n ,  b u t  a l s o  concern  
a b o u t  whether  t h e  b e n e f i t s  o f  t h e  Shinkansen  e x t e n s i o n s  would 
j u s t i f y  t h e  enormous l o a d  on government spending .  P o s s i b l y  
enforcement  s t a n d a r d s  c o u l d  t h u s  b e  u sed  t o  m o t i v a t e  r e s t r i c -  
t i o n s  on f u r t h e r  developments  o f  t h e  Shinkansen .  
Although t h e  d i s t i n c t i o n  between q u a l i t y  and enforcement  
s t a n d a r d s  a p p e a r s  l o g i c a l  and c l e a r ,  i n  p r a c t i c e  t h e r e  can  
o f t e n  be  some con fus ion .  A s  was p o i n t e d  o u t  i n  t h e  r e p o r t  o f  
t h e  OECD (19771 on Japanese  e n v i r m n e n t a l  management, q u a l i t y  
s t a n d a r d s  are t a k e n  v e r y  s e r i o u s l y  i n  Japan and  s t r o n g  ad i i i n i s -  
t r a t i v e  a t t e m p t s  a r e  made t o  a c h i e v e  them. Thus ,  a l t h o u g h  q u a l i t y  
s t a n d a r d s  a r e  in a l e g a l  s e n s e  n o t  e n f o r c e a b l e  ( a n d ,  a s  t a r g e t s ,  
shou ld  n o t  b e )  i n  p r a c t i c e  t h e y  a r e  o f t e n  e n f o r c s d  by p u t t i n g  
t i m e  l i m i t s  on achievement  p e r i o d s ,  s p e c i a l  a r e a  r e s t r i c t i o n ,  
and s o  f o r t h .  
F i g u r e  6.12 i s  an  a t t e m p t  t o  s t r u c t u r e  t h e  p o t e n t i a l  ob j ec -  
t i v e s  o f  t h e  Environment Agency and  i t s  Counc i l  when s e t t i n g  
enforcement  s t a n d a r d s  f o r  Shinkansen  n o i s e .  The env i ronmen ta l  
o b j e c t i v e s  o f  t h e  uppe r  p a r t  o f  F i g u r e  6.12 shou ld  be g i v e n  
p r i o r i t y  when s e t t i n g  env i ronmen ta l  q u a l i t y  s t a n d a r d s .  A s  w i l l  
b e  shown l a t e r ,  t h e  a c t u a l  g o a l s  and  o b j e c t i v e s  i m p l i c i t  i n  t h e  
d e c i s i o n  making o f  t h e  Environment Agency and i t s  Counc i l  had 
a d i f f e r e n t  s t r u c t u r e .  c o n c e n t r a t i n g  i n  p a r t i c u l a r  on t h e  
r e d u c t i o n  of compla in t s  abou t  no i s e .  
Yinimize d i s tu rbance  Schools 
a t  p l a c e s  where s p e c i a l  Retirement 
Bomes 
I Amen it ies 
DISTURBANCE Minimize d i s t u r b a n c e  
o r  r e s i d e n t i a l  l i f e  Conversation 
Reading 
O f f i c e  work 
Farming 
Shopping, 
etc. 
~ i n i m i z e r i s k s  of physio- 
l o g i c a l  damages (hea r ing)  
M i n h ~ z e  phychological  and 
Minimize s y n e r g i s t i c  e f f e c t s  
(aggravat ion of e x i s t i n g  i l l n e s s )  
s t andards  
a i r  
F i t  i n t o  n a t i o n a l  n o i s e  
c a r  
o t h e r  t r a i n s  
Improve development of compre- 
hensive  t r a n s p o r t a t i o n  s e c t o r  
- 
Agree w i t h  government po l i cy  
of "Balanced Growth" 
Match e x i s t i n g  n o i s e  abatement 
technology f o r  ra i lway systems 
TECHNICAL 
S t imula te  improvements of n o i s e  
abatement r e s e a r c h  and development 
Figure  6 . 1 2  EGULATORY OBJECTIVES FOR SHINK9NSEN NOISE 
POLLUTION CONTROL 
What are the alternative regulatory means to achieve these 
objectives? If one considers only standards as a tool the 
main distinction is between EQS and ES. But there are also 
alternatives to standards, e.g. financial approaches (incentives, 
noise fees) and direct intervention (e.g. land use schemes, 
equipment specifications, or operational control of speed and 
time of operations). Within the standards category in turn there 
are many possible choices including the noise measure on which 
the standard is defined, the actual maximum amount, monitoring 
and inspection procedures, area and zoning definitions, and 
time limits for the fullfillment of the standards. Figure 6.13 
presents, in a logical alternative tree, some of the potential 
alternatives for regulating Shinkansen noise. Further alternatives 
could include: 
differential standards for different areas (e.g. 
hospitals, light residential, industrial) 
differential target period for achievement e.g. according 
to the state of construction of a line, or according to 
the present noise level). 
6.6.2 Development Actors, Objectives, and Alternatives 
Three main bodies participate in the development of the 
Shinkansen: the Ministry of Transportation, the Ministry of 
Construction, and the Japanese National Railway Corporation. 
The Ministry of Transportation is the main political body res- 
ponsible to the Prime Minister and the Parliament in questions 
of planning, development, and construction of all national rail- 
ways. Both JNR and the Ministry of Transportation are involved 
in constructing railroads, with JNR usually taking the leading 
role. Train operations and maintenance are the task of JNR 
alone. 
Noise pollution control for old lines as well as the devel- 
opment of noise abatement technology for new lines is JNR's 
task. Research and development on noise pollution abatement 
technology is done largely by JNR's Railway Technical Institute 
with coordinating roles taken by JNR's environmental department 
and its environmental committee. The environmental committee 
is composed of members of most JNR departments. The environ- 
mental department has 17 members which are exclusively engineers 

o r  p r o f e s s i o n a l s  i n  t e c h n i c a l  s e r v i c e s .  The b a s i s  f o r  JNR's 
p o l l u t i o n  c o n t r o l  program is  d e s c r i b e d  i n  Yorino (1977b) .  
The o b j e c t i v e s  of JNR i n  t h e  n o i s e  p o l l u t i o n  c o n t r o l  d e c i -  
s i o n  making a r e  s t r u c t u r e d  i n  F igu re  6.14. T h e  main d i s t i n c t i o n s  
a r e  between s e r v i c e  o b j e c t i v e s  ( speed ,  r e l i a b i l i t y ,  v i s i b i l i t y ) ,  
c o s t  o b j e c t i v e s  ( inves tment  and o p e r a t i o n s ) ,  and compliance wi th  
r e g u l a t i o n  o b j e c t i v e s .  
JNR and t h e  Min i s t ry  of T r a n s p o r t a t i o n  s t r e s s e d  ve ry  much 
t h e  o b j e c t i v e  of ma in ta in ing  a  h igh  t r a i n  speed a s  t h e  e s s e n t i a l  
f e a t u r e  o f  t h e  Shinkansen.  Speed r e d u c t i o n  t o  reduce  n o i s e  
was t h e r e f o r e  never  cons ide red  a s  a  r e sponse  t o  compla in ts  
o r  r e g u l a t i o n s .  Although JNR o f f i c i a l s  c l a lm t h a t  n o i s e  reduc-  
t i o n  is  a  genuine  o b j e c t i v e  of JNR, t h e i r  d e c i s i o n s  i n d i c a t e  
t h a t  n o i s e  r e d u c t i o n  measures would n o t  have been taken wi th-  
o u t  r e g u l a t i o n .  The re fo re ,  t h e  main i n f l u e n c e  on JNR's de- 
c i s i o n s  t o  reduce  n o i s e  is by t h e  r e g u l a t o r y  compliance ob- 
j e c t i v e w h i c h s t a n d  i n  c o n f l i c t  t o  t h e  c o s t  and s e r v i c e  ob jec -  
t i v e s .  I t  appears  t h a t  JNR r e a c t s  t o  proposed and adopted  regu- 
l a t i o n s  by f i r s t  maximizing t h e  s e r v i c e  o b j e c t i v e s  and then  
s e a r c h i n g  f o r  s o l u t i o n s  which minimize c o s t .  T h i s  i n t e r a c t i o n  of 
o b j e c t i v e s  t ends  t o  push JNR's d e c i s i o n  making i n  t h e  d i r e c t i o n  
o f  ma in ta in ing  t h e  s t a t u s  quo and r e a c t i n g  on ly  s lowly  t o  o u t s i d e  
f o r c e s .  
JNR o f f i c i a l s  i n c l u d i n g  t h o s e  o f  t h e  envi ronmenta l  department 
pe rce ive  t h e  n o i s e  p o l l u t i o n  problem a s  p u r e l y  t e c h n i c a l  t o  be 
so lved  by i ts  eng inee r ing  branches.  Th i s  f a c t  is  r e f l e c t e d  i n  
t h e  proposed s o l u ~ i o n s  t o  n o i s e  p o l l u t i o n  c o n t r o l  which a r e  
d e s c r i b e d  i n  Yorino (1977b) .  For e x i s t i n g  l i n e s  measures con- 
sist mainly of b u i l d i n g  sound b a r r i e r s  and sound p roof ing  a t  
t h e  t r a c k .  I f  t h e s e  s t e p s  a r e  n o t  s u f f i c i e n t ,  f u r t h e r  sound- 
p roof ing  i s  done a t  t h e  r e c e i v e r ,  and u l t i m a t e l y  houses a r e  be ing 
r e l o c a t e d .  For new and planned l i n e s  JNR has  made s e v e r a l  re-  
s e a r c h  e f f o r t s  t o  improve r o l l i n g  s t o c k ,  t r a c k ,  and s t r u c t u r e s .  
These developments i n c l u d e  n o i s e  r e d u c t i o n  t echno log ie s  such a s  
v i b r a t i o n  proof wheels ,  b a l l a s t  mats ,  s l a b  mats ,  b r i d g e  hooding,  
e t c .  (see Yorino,  1977b) .  There a r e  some more fundamental  means 
t o  reduce  n o i s e  p o l l u t i o n  which a r e  n o t  s e r i o u s l y  cons ide red  by 
nvestment 
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J N R .  Speed r e d u c t i o n  i n  h i g h l y  popu la t ed  a r e a s  i s  cons ide red  t o  
be  t h e  t e c h n i c a l l y  most s imp le  way t o  r educe  n o i s e  l e v e l s  from 
t h e  v i ewpo in t  of  t h e  envi ronmenta l  o b j e c t i v e s  o f  F igu re  6.12. 
Routing i s  ano the r  impor t an t  f a c t o r  by which e x p o s i t i o n  of  n o i s e  
s e n s i t i v e  a r e a s  could  be avoided .  A t  p r e s e n t  it a p p e a r s  t h a t  JNR 
has  n o t  made any d e c i s i o n s  on speed r e d u c t i o n  o r  r o u t i n g  on an 
env i ronmen ta l  b a s i s  a l o n e ,  p a r t i c u l a r l y  on o p e r a t i n g  l i n e s .  
However, t h e  long con t rove r sy  and r e s i d e n t s '  o p p o s i t i o n  t o  t h e  
new l i n e  from Tokyo t o  Ohmiya ( a  p a r t  o f  Tohoku Shinkansen)  seem 
t o  change JNR's a t t i t u d e  t o  t h e  slowdown proposed.  
F i g u r e  6.15 p u t s  t o g e t h e r  some l o g i c a l  a l t e r n a t i v e s  f o r  n o i s e  
p o l l u t i o n  c o n t r o l  (and f o r  meet ing  p o s s i b l e  s t a n d a r d s ) .  F u r t h e r  
d e t a i l s  a r e  g i v e n  i n  Yorino (1977b) who a l s o  e v a l u a t e s  t h e  
e f f e c t i v e n e s s  of  t h e  v a r i o u s  Deasures .  
6.6.3 Impactee Ac to r s ,  O b j e c t i v e s ,  and A l t e r n a t i v e s  
Impactees  a r e  i n  t h e  f i r s t  p l a c e  t h e  r e s i d e n t s  a long  t h e  
l i n e s  o f  t h e  Shinkansen who s u f f e r  from n o i s e  p o l l u t i o n .  'dhile 
t h e s e  r e s i d e n t s  would b e n e f i t  from n o i s e  r e g u l a t i o n ,  t h e  u s e r s  of  
t h e  Shinkansen and l o c a l  businessmen and governments cou ld  poss i -  
p l y  s u f f e r  from n o i s e  r e g u l a t i o n .  For example, i f  JNR should  
d e c i d e  t o  slow down t h e  t r a i n  i n  h i g h l y  popu la t ed  a r e a s ,  t h e  
i n c r e a s e d  t r a v e l  t ime would reduce  t h e  b e n e f i t  t o  t h e  u s e r s .  
Also ,  n o i s e  abatement measures a r e  c o s t l y  and may e v e n t u a l l y  l e a d  
t o  h i g h e r  f a r e s .  F i n a l l y ,  c i t i z e n s '  a c t i o n s  may p r e v e n t  t h e  
b u i l d i n g  of  new l i n e s  from which l o c a l  governments and b u s i n e s s e s  
could  b e n e f i t .  Thus t h e  s u f f e r e r s  of  n o i s e  p o l l u t i o n  and t h e  
b e n e f i c i a r i e s  of  Shinkansen o p e r a t i o n s  should  bo th  be i nc luded  
i n  t h e  a n a l y s i s  of  t h e  impactees  of  n o i s e  p o l l u t i o n  and n o i s e  
p o l l u t i o n  c o n t r o l  measures.  
The p r e s e n t  a n a l y s i s  w i l l ,  however, c o n c e n t r a t e  on t h e  
r e s i d e n t s ,  s i n c e  u s e r s ,  l o c a l  b u s i n e s s  men and governments w i l l  
have i n t e r e s t s  which a r e  h i g h l y  r e l a t e d  t o  t h o s e  of  JNR, and 
they  a c t  a s  s u p p o r t i n g  a c t o r s  of  JNR r a t h e r  t h a n  independent  
a c t o r s  w i t h  own o b j e c t i v e s  and a l t e r n a t i v e s .  Although i n  some 
c a s e s  l o c a l  governments have e n t e r e d  in fo rma l  b a r g a i n i n g  
p rocedures  w i t h  JNR ( f o r  example t o  g e t  a Shinkansen t e r m i n a l  
i n  r e t u r n  f o r  an  app rova l  of  J N R ' s  development p l a n s )  t h e r e  has  
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not  been much a c t i v e  involvement of t h e  u s e r s  and l o c a l  a u t h o r i t i e s  
i n  r e g u l a t o r y  d e c i s i o n  making on n o i s e  c o n t r o l .  
Res idents  a long t h e  Shinkansen l i n e s  who may s u f f e r  from 
n o i s e  p o l l u t i o n  can be i d e n t i f i e d  i n  va r ious  ways: 
t h o s e  who a r e  exposed t o  c e r t a i n  n o i s e  l e v e l s  
t h o s e  who f e e l  annoyed by Shinkansen n o i s e  
those  who complain 
those  who a r e  organized i n  p r o t e s t  groups 
Res iden t s  w i t h i n  d i s t a n c e s  of 100-200 meters  from t h e  t r a c k  a r e  
probaoly exposed t o  d i s t u r b i n g  n o i s e  l e v e l s  above 7 0  dB. There 
a r e  no p r e c i s e  e s t i m a t e s  of t h e  number of r e s i d e n t s  l i v i n g  wi th in  
such a band a long t h e  p r e s e n t l y  e x i s t i n g  l i n e s ,  b u t  some ind ica -  
t i o n s  can be  g iven.  In  Tokyo. f o r  example, t h e  Tokyo Metropol i tan  
EnvironDental I n s t i t u t e  e s t i m a t e s  t h a t  25 ,000  people  i n  r e s i d e n t i a l  
a r e a s  and 15 .000  people  i n  commercial a r e a s  l i v e  w i t h i n  a 200 
n e t e r  band. The e x p e r t  committee i n  t h e  C e n t r a l  Council  f o r  
P o l l u t i o n  Control  e s t ima ted  t h e  t o t a l  number of houses which may 
r e q u i r e  some kind of  n o i s e  p r o t e c t i o n  measure t o  be i n  excess  
of 130 .000 .  Table  6 . 1 2  shows t h e  e s t ima ted  number of houses 
a long each of t h e  Shinkansen l i n e s  which may be exposed t o  n o i s e  
l e v e l s  h ighe r  than t h e  announced s t andard  l e v e l  (70-75 d b ( A ) ) .  
The complaint  s t a t i s t i c s  c i t e d  be fo re  do,  of course ,  no t  
r e f l e c t  such l a r g e  numbers. A b e t t e r  way t o  i d e n t i f y  irnpactees 
i s  t h e r e f o r e  by looking a t  organized groups.  The most prominent 
group is  t h e  Nagoya Associa t ion ( t h e  "Associa t ion a g a i n s t  Nagoya 
Shinkansen Pub l i c  Nuisance") .  This  a s s o c i a t i o n  was s e t  up fo l low 
ing  s e v e r a l  i n d i v i d u a l  complaints ,  p e t i t i o n s ,  and smal l  organiza-  
t i o n s  such a s  t h e  " C i t i z e n s  group a g a i n s t  Shinkansen TV i n t e r -  
f e rence" .  The a s s o c i a t i o n  now r e p r e s e n t s  2 , 0 0 0  households,  s e t -  
t l e d  a long a 7 km s t r e t c h  of t h e  Shinkansen i n  Nagoya c i t y .  
The o b j e c t i v e s  of t h e s e  r e s i d e n t s  a r e :  
reduce  Shinkansen n o i s e  t o  a non-dis turbing l e v e l ,  
a i d  people wi th  s p e c i a l  d i s e a s e s  and i l l n e s s e s ,  
r e c e i v e  compensation f o r  r e s i d e n t s  who have been 
exposed t o  Shinkansen n o i s e .  
Table 6.12 ESTIMATED NUMBER OF HOUSES ALONG S H I N W S E N  LINE EX- 
POSED TO A NOISE LEVEL HIGHER THAN THE STANDARD LEVEL 
Source: Expert Committee in Central Council for Control of 
Environmental Pollution. 
While the first goal is another more general formulation of the 
environmental objective of the Environment Agency (see Figure 6.13) 
the last two objectives are special objectives representing the 
self interests of the residents. 
Okayama- 
Hakata 
TOTAL 
The alternative actions by which residents can move against 
JNR in order to achieve these objectives can be characterized by 
a series of escalated steps of protest: 
complaints by individuals, 
petitions of groups to local governments, 
prefectures, the EA or JNR, 
organizations of various forms, 
legal litigation with alternative requirements 
for solving the noise problem, 
extra-legal protest actions. 
. 
393 
1,069 
22.000 
79,000 
6,000 
30,000 
6,000 
23,000 
34,000 
132,000 
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6.7 The Decision Process of the Environment Agency to Set Noise 
Standard 
While the previous sections described in a structured way the 
elements of the noise control problem for the Shinkansen trains 
(actors, objectives, alternatives), the following two sections 
will put these elements together in a discussion of the actual 
information processing, evaluation, and decision making at the 
hand of two main issues: the setting of noise standards by the 
Environment Agency, and the legal action by the Nagoya residents. 
Stress will be put in this analysis on the priorities among objec- 
tives selected, the limited view of alternatives, the information 
base to evaluate alternatives against objectives, as compared to 
the intentions of the decision making actors. 
When the expert committee on special noise in the Council for 
the Control of Environmental Pollution began its investigation on 
Shinkansen noise its intention was to set environmental quality 
standards. In terms of the definition of environmental quality 
standards by the Environment Agency and the Baszc Law on Control 
of Environmental Pollution this would imply that 
a environmental objectives should be given priority 
to evaluate standards, rather than technical, economic, 
and political objectives; 
a alternatives which characterize enforcement standards 
(strict time limits for fullfillment, area swecifica- 
tions, penalties, responsibilities of regulatory 
authorities and industry) should not be key issues 
in setting environmental quality standards. 
It seems, however, that the decision process of the expert committee 
resulted in some enforcement type standards. This was partly due 
to the urgency of implementing a standard, and to the shortage of 
available information required to set an environmental quality 
standard. 
As a first step the expert committee reviewed the present 
state of Shinkansen noise pollution. These results are docu- 
mented and discussed, for example, in Environmental Agency ( 1 9 7 3 ) ,  
Hashimoto (19751, and Yorlno (1977a and b ) .  The g e n e r a l  outcome 
of t h e s e  s t u d i e s  was t h a t  Shinkansen n o l s e  l e v e l s  range  between 
75 dB(A) and 120 dB(A) a t  about  25 me te r s  away from t h e  sou rce  
( s e e  Table 6 . 1 3 ) .  
Next, t h e  e x p e r t  committee i s s u e d  s t u d i e s  on t h e  e f f e c t s  
of  n o i s e .  The primary i n t e n t i o n  of t h e s e  s t u d i e s  was t o  e s t a b l i s h  
t h e  r e l a t i o n s h i p  between n o i s e  and compla in t s ,  not t o  i d e n t i f y  t h e  
psycho log ica l  and p h y s i o l o g i c a l  e f f e c t s  of  t h e  Shinkansen n o i s e .  
One could  of cour se  argue  t h a t  compla in t s  a r e  an i n d i c a t o r  of  
more i n d i r e c t  and less obse rvab le  e f f e c t s ,  and t h a t  t h e  absence 
of compla in t s  would i n d i c a t e  an absence of e f f e c t s .  Although a  
g e n e r a l  survey o f  a v a i l a b l e  in fo rma t ion  concerning p h y s i o l o g i c a l  
and psycho log ica l  n o i s e  e f f e c t s  was conducted ,  no p a r t i c u l a r  
s t u d i e s  on t h o s e  e f f e c t s  by Shinkansen n o i s e  were made by t h e  de- 
c l s i o n  makers involved i n  t h e  p rocess  of s t a n d a r d  s e t t i n g .  Rather 
t h e  nolsr -compla in t  r e l a t i o n s h i p  was cons ide red  a  main d r i v i n g  
f o r c e  i t s e l f  f o r  t h e  s t anda rd  s e t t i n g  d e c i s i o n .  
6.7.1 Noise Eva lua t ion  C r i t e r i a  Csed i n  t h e  Standard  S e t t i n q  
P rocess  
I t  i s  d e s i r a b l e  t o  have s t a n d a r d  and r easonab le  c r i t e r i a  
which can r e l a t e  t h e  o b j e c t i v e  measure of n o i s e  ( e . 9 .  energy l e v e l )  
t o  a  s u b j e c t i v e  r e a c t i o n  by i n d i v i d u a l s  exposed t o  it. 
C l e a r l y  t h e  d i scomfor t  people  may f e e l  depenes on t h e  t o t a l  
n o i s e  exposure .  But it a l s o  depends on t h e i r  own behavior  when 
exposed t o  n o i s e ,  e . g . ,  c o n v e r s a t i o n ,  s l e e p ,  m e d i t a t i o n ,  work, and 
t h e i r  soc io -psycho log ica l  c o n d i t i o n s .  
F igu re  6.16 s k e t c h e s  t h e  r e a c t i o n  nechanism of i n d i v i d u a l s  
when exposed t o  t r a f f i c  no i se  ( J o n e s ,  1976) . 
T o t a l  n o i s e  exposure can be expres sed  i n  f a i r l y  e x a c t  t e r n s  
a s  a  f u n c t i o n  of d e c i b e l s  of  t h e  n o i s e  i n t e n s i t y  and exposure  t lme.  
The main problems a r e  behav io ra l  a s p e c t s  of l i s t e n e r  a c t i v i t y  and 
soc lo -psycho log ica l  f a c t o r s  which i n t e r a c t  mutual ly  and depend on 
t h e i r  su r round ings ,  b u t  c u r r e n t  r e s e a r c h  t echn iques  i g n o r e  t h e  
l a t t e r  f a c t o r s .  In  t h e  g e n e r a l  c a s e ,  p e o p l e ' s  r e a c t i o n  t o  n o i s e  
is  assumed t o  be c o n s t a n t  from a r e a  t o  a r e a .  Other  assumptions 
taken i n t o  account  wnen considering n o i s e  e v a l u a t i o n  c r i t e r i a  a r e :  
Table 6.13 SHINKANSEN NOISE LEVELS 
Source : Ilashimoto, 197 5  
1. Measurement was made at a point apart from the center of the tracks by 2 5  meters and at 
a height of 1 . 2 .  meters from the ground level. 
2. and *indicate the 908 range of measurement values and the average value respec- 
tively. And k--4indicates the whole range of measurement values because the measurement 
points were so few. 
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Figure 6.16 SCHEMATIC ILLUSTRATION OF REACTION MECHANISM 
TO TRAFFIC NOISE 
Ambient noise condition 
floise nuisance can be expressed as a simple continuous 
1 
proxy variable where response may be termed as reaction. 
Physical characteristics of noise can be represented 
by noise levels. 
Individual reaction at any given noise level is normally 
distributed. 
Average reaction is a linear function of noise level. 
Variance of reaction is independent of noise level. 
The committee of experts, set up in 1972, mainly concen- 
trated its efforts on the analysis of the specific physical 
character of Shinkansen noise and its evaluation measures con- 
cerning the tocal noise exposure (as shown in Figure 6.16) in 
order to be consistent with other types of noise evaluation 
measures such as road, traffic or airplane noise. Yo study 
of the physiological effects of Shinkansen noise has been ini- 
tiated, because it was the expert committee's perception that 
physiological effects on human health appears only in higher 
noise levels than those creating psychological reactions. Thus 
they relied on the residents' reaction survey data on the noise- 
complaint relationship instead of initiating basic research on 
the noise effect to the human being. However, there still exists 
uncertainty about the long term physiological effects occurring 
i n  s l e e p  and mental  a c t i v i t i e s  i n  t e rms  of  t h e  change of  b r a i n  
waves when exposed t o  even lower n o i s e  l e v e l s  t han  60 dB(A) of 
t h e  Shinkansen t y p e  n o i s e  (Osada, 1976) .  
F igu re  6.17 i l l u s t r a t e s  t h e  e v a l u a t i o n  f a c t o r s  a s s o c i a t e d  
w i t h  sound c h a r a c t e r i s t i c s  on t h e  Shinkansen n o i s e  which t h e  
committee of e x p e r t s  cons ide red  i n  t h e i r  a n a l y s i s .  The sound 
FACTORS 
sound energy 
max. peak d i s t r i -  com- 
l e v e l  b u t i o n  m e r c i a l  
F igu re  6.17 EVALUATION FACTORS ON SOUND CHARACTERISTICS USED 
I N  SETTING SHINKANSEN NOISE STANDARDS 
c h a r a c t e r i s t i c s  i n c l u d e :  
1 )  Sound i n t e n s i t y :  v a r i e s  a  g r e a t  d e a l  depending on 
t r a i n  speed ,  r a i lway  s t r u c t u r e ,  p l a c e s ,  e t c . ,  a s  
shown i n  Table  6.13. A t y p i c a l  example i s  i l l u s t r a t e d  
i n  F igu re  6.18 and,  a s  i s  e a s i l y  s een  from t h i s  f i g u r e ,  
a  c l e a r  peak l e v e l  is  g e n e r a t e d .  
2 )  Spectrum c h a r a c t e r i s t i c s :  t h e r e  i s  no s p e c i a l  com- 
ponent  such a s  s p e c i f i c  modal components o f  low f r e -  
quency n o i s e ,  e t c .  
3 )  Frequency: i n  Xarch 1975 t h e  Shinkansen t r a i n s  o p e r a t e d  
i n  t h e  fo l lowing  i n t e r v a l s  and t i m e s :  
TIMES/DAY AVERAGE INTERVAL 
Tokaido (Tokyo-Osaka) 5  minutes  
Sanyo (Osaka-Okayama) 11 minutes  
Sanyo (Okayama-tIakata) 15 minutes  
\ peak level  
1 I 1 1 I 
0 5 lo 15 20 2 5  saconds 
Figure 6 . 1 8  TYPICAL PATTERN OF SHINKANSE'N NOISE (AT 25 m FROM 
THE RAILWAY WITH 200 km/h AND NO SOUND BARRIERS) 
4 Duration time of noise: 
5 )  Life style: the Shinkansen trains are planned to run 
from 6 . 0 0  a.m. to 1 1 . 5 5  p.m. so that any consideration 
as to the noise level compensation for midnight opera- 
tion is not included for setting standards. 
TRAIN SPEED 
200 km/h 
1 100  km/h 
6 )  Location: the land use pattern along the Shinkansen 
is not necessarily clear enough to allow a definite 
classification because of intricate land use in Japan. 
DURATION TIME OF PEAK LEVEL 
7 . 2  seconds 
1 4 . 4  seconds 
The prevailing current method of evaluating residents' 
reaction to the noise is the social survey which consists of 
asking people who may be affected how far they are disturbed 
by the particular noise. If a threshold could be found, above 
which all people found the noise unacceptable, it would define 
an ideal noise standard ( e )  as shown in Figure 6 . 1 9 .  Obviously 
I 
$ 3  a m  2 
.+ d 
lu 0 - 3  
o c m  
i d e a l  response 
i n d i v ~ d u a l  
response 
0 
n o l s e  l e v e l  
Figure 6.19 AN IDEAL NOISE RATING CRITERIA 
one cannot determine this ideal threshold noise level because of 
the distribution of individual response and uncertainty of thre- 
shold 8 due to some other factors involved. 
The survey of the residents' reaction which the committee 
of experts relied upon was conducted by the EA and Tohoku Uni- 
versity groups. Other surveys such as the one conducted by the 
Nagoya medical group were not taken into account in their work. 
Among the various questionnaire items five major elements 
were selected as a judgment measure: interference of conversa- 
tion, interference of telephone conversation, disturbances when 
falling asleep and during sleep, and sudden startling disturbances. 
Some of the results are shown in Figure 6 . 2 0 .  The EA determined 
the general disturbance curve (average value of five major elements) 
as is displayed in Figure 6.21, although the committee did not dis- 
cuss the issues based on this general disturbance curve in their 
report. In these figures, "complaint" is defined as one of the 
following responses: "occasionally", "rather frequently", and 
"frequently" experienced disturbances. As is clearly seen from 
Figure 6 . 2 0  and Table 6.14 (which gives the comparison with other 
reaction data for road traffic and aeroplane noise) a considerable 
degree of variability in their data exists. It appears that it is 
quite difficult to determine an absolute threshold of noise level. 
Therefore, if one wanted to set standards on the basis of 
such noise-complaint relationships, one would attempt to either 
set the standard such that no complaints occur, or such that com- 
plaints are relatively stable below that standard, arguing for 
naak l e v e l  dB(n) 
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Figure 6.20 THE PERCENTAGE OF RESIDENT REACTIONS EXPRESSED NOISE: 
TO BE UNACCEPTABLE. 
(A) Environment Agency ( 8 )  Tohoku University 
Source: T. Sone et al, 1976. 
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figure 6.21 COMPLAINTS VERSUS NOISE LEVEL 
Source: Environment Agency (1975) 
some sort of a threshold effect. This threshold idea was appax- 
ently assumed by most of the experts involved in the standard 
setting, in the sense that they believed that there is a "normal" 
background level of complaints which has little to do with actual 
disturbances. With such a position the problem naturally shifts 
from identifying a noise level with zero complaints to identify- 
ing a noise level at which complaints just reach "background" 

rates. Thus, the process of setting standards could be summarized 
as illustrated in Figure 6 . 2 2 .  
In 1975 the expert committee recommended (and the Council 
accepted) setting a standard of 7 0  dB for the mainly residential 
areas, and of 75  dB for mixed residential and commercial areas. 
The rationale behind this recommendation was that at a noise 
level between 7 0  and 75  dB approximately 3 0 9  of the complaints 
were made. The study group maintained that only substantial re- 
ductions of the noise level would lead to any further reductions 
of complaints. The argument was made that: 
i) foreign noise surveys indicate that 5-109 of 
the people will always complain even in quiet 
surroundings; 
ii) at reaction levels of 2 0 % ,  there still remain 
factors other than those stemming from Shinkansen 
which influence noise complaints. 
However when looking at Figures 6 . 2 0  and 6 . 2 1  one still has to 
ask whether further reductions of complaints could be achieved 
with tighter standards. In addition, the question remains whether 
noise levels leading to the 30% complaint level are actually accept- 
able from an environmental quality standards point of view. 
Another important issue in setting standards was the con- 
sistency with other noise standards on road traffic and aircraft 
noise. The report concluded that a peak level of 75  dB(A) with 
230  daily intervals corresponds to the 50-55 dB(A) (medium value) 
in terms of road traffic noise and 67-72 WECPNL in terms of air- 
craft noise. It seems that the 30% complaint level was encouraged 
by this consistency check as shown in Figure 6 . 2 3  where L denotes 
eq 
the level equivalent to the energy mean of a fluctuating sound. 
While these considerations are in line with environmental 
quality standards, specified target fullfillment periods and area 
specifications (see lower part of Table 6 . 1 5 )  turned the standards 
into enforcement-type standards. The Environment Agency accepted 
the recommendations by its council and the standards went into 
effect in July 1975.  


Table 6.15 
EWIRONMENTAL QUALITY STANDARDS FOR SHINKANSEN (BULLET TRAI~ll NCISE 
Y i n i s t e r i a l  Order issued by Envlroment Agency on 29 July 
1975, based on Ar t i c l e  9, Basic Law f o r  r-nviroruuental 
Pol lu t ion Control Measures 
Category of Area Regulation Level 
70 dB(A) o r  l e s s  
Clasa I1 75 -(A) o r  l e a s  
Note: 
-
Zonal Category 
A U e a s  with 80 
~ B ( A )  o r  over 
B Areas with 75- 
79 
C Areas with 70- 
74 dB(A) 
In any a rea ,  where it is f a i l e d  t o  achieve the  standards wi thin  
above spec i f i ed  per iods ,  i n  s p i t e  of b e s t  e f f o r t ,  performance 
should be completed a s  ea r ly  a s  poss ible .  
The JNR member of the expert committee and the subcommittee 
had suggested 80 dB(A) as an alternative to the standards which 
were finally accepted in terms of the "target fullfillment period" 
and "Noten was attached in the standards. These suggestions were 
based partly on economic considerations, partly on an evaluation 
of recent technical studies. JNR especially doubted (and still 
doubts) that 70-75 dB(A) can be achieved with present technology 
on "noisy" structures such as steel girder bridges. JNR had, as 
indicated before, taken a film stand on not slowing down as a 
means of reducing noise and apparently such a measure was never 
a serious issue in the expert committee. 
Target Fulf i l lment  Period 
Areas along 
ex i s t ing  
Shkrkansen l i n e s  
in 
( a )  i n  7 years  
(b) i n  10 years  
in 10 years  
h e a s  along 
l i n e s  under 
const ruct ion 
on s t a r t  of 
service  
i n  3 years  
after start 
of se rv ice  
i n  5 years  
a f t e r  s t a r t  
of  s e rv ice  
Areas along 
newly b u i l t  
l i n e s  
on s t a r t  of 
s e rv ice  
on s t a r t  of 
s en r i ce  
on s t a r t  of 
s e rv ice  
No specific studies on economic, technical, or other ques- 
tions were issued by the expert committee, which took a rather 
optimistic perspective of technical innovation. JNR had done 
some such studies (see Yorino 1977a and b), particularly on the 
technical feasibility and effectiveness of noise pollution abate- 
ment, butJNR'spessimistic attitude towards noise proof technology 
in ranges below 80 dB(A) did not change the expert committee's 
opinion. This is, of course, in line with the intention of en- 
vironmental quality standards, although such studies would have 
been necessary to evaluate enforcement standards. Cost estimates 
were made by JNR, although they have not been made public. In 
individual discussions JNR experts estimated that a reduction of 
the noise level down to 80 dB(A) would increase investment cost 
by 9% and a further reduction to 70 dB(A) would increase invest- 
ment cost by 13-148 (see Figure 6.24). 
Studies on the effect of train speed on noise levels existed 
but were not explicitly considered by the expert committee. Figure 
6.25 exemplifies the basic result of such studies: There is an al- 
nost linear drop in noise between 200 and 100 km/h and a small rise 
at levels between 50-60 km/h. At least this is the intuitive im- 
pression from looking at the data. The interpretation by JNR and 
other experts of this data is different: on the basis of a priori 
considerations about the relationship between speed and noise, 
these experts hypothesized that the relationship between noise and 
speed must be logarithmic. A least-squares fit would then lead to 
the curves shown in Figure 6.25. Such a logarithmic relationship 
was also a main argument for JNR to refuse slowing down as a tool 
for reducing noise: JNR claims that the noise reduction would be 
only slight between 200 and 100 km. If one looks at the fitted 
curve, this is true. If one looks at the data points above 100 km/h 
(the speeds at which the Shinkansen operates) it is not. 3y per- 
forming a visual regression as indicated by the dotted lines in 
Figure 6.25 one can see that about 10 &(A) are gained from slowing 
down from 200 km/h to 150 km/h. 
% increase in 
investment cost 
14-15s increase 
'\ for a standard 
'dof \ 'O dB(A) 
-\ 
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Figure 6.24 INCREASE I N  INVESTMENT COST VERSUS 
N O I S E  LEVEL (SXNYO L I N E )  
Source: YORINO, Private communication 
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Figure 6.25 T R A I N  S P E E D  V E R S U S  NOISE 
Source: Environment Agency, 1977. 
S i n c e  t h e  s e t t i n g  of  t h e  s t a n d a r d s  JNR h a s  made major  e f f o r t s  
t o  meet  t h e  t i m e  l i m i t s  f o r  t h e  s t a n d a r d s  i n  a r e a s  w i t h  n o i s e  
l e v e l s  h i g h e r  t h a n  a0  dB( A ) .  A s  a  f i r s t  s t e p  a  s t r i n g  o f  sound 
b a r r i e r  w a l l s  were b u i l t .  I n  197b t h e s e  e f f o r t s  c o s t  J N R ,  f o r  
example ,15 .1  b i l l i o n  Yen. They r e d u c e d  t h e  n o i s e  l e v e l  by a b o u t  
5  dB(A) and  JNR e s t i m a t e s  t h a t  a l l  e x i s t i n g  l i n e s  now meet  a  
l e v e l  o f  80 & ( A )  o r  less e x c e p t  f o r  some s t e e l  g i r d e r  b r i d g e s .  
A s  t o  t h e  f u t u r e  JNR i s  u n c e r t a i n  wh e th e r  it w i l l  be  a b l e  t o  meet  
t h e  s t a n d a r d s  i n  t h e  p r e s c r i b e d  p e r i o d  o f  t i m e .  
A s  i s  r e a d i l y  d i s c e r n i b l e  t h e r e  were no d i r e c t  i n p u t s  o r  
any  p a r t i c i p a t i o n  by t h e  impacted  r e s i d e n t s  a l o n g  che  Shinkansen  
l i n e s  d u r i n g  t h i s  whole p r o c e s s  o f  s t a n d a r d  s e t t i n g .  R e s i d e n t s  
have  i n  t h e  meantime f o u g h t  a  q u i t e  d i f f e r e n t  b a t t l e  o f  p r o t e s t  
and l a w s u i t s .  T h i s  p r o c e s s  w i l l  be  d i s c u s s e d  n e x t .  
6.8 The D ec i s i on  P r oces s  o f  t h e  Nagoya A s s o c i a t i o n  t o  Conbat  
Shinkansen  Xoise 
T h i s  s e c t i o n  is l a r g e l y  based  on a  d i s c u s s i o n  w i t h  two 
l a w y e r s  r e p r e s e n t i n g  t h e  Yagoya A s s o c i a t i o n  a g a i n s t  Shinkansen  
P u b l i c  Nuisance  (Yarnamoto, 1 9 7 7 ) .  I t  is  a  d e s c r i p t i v e  a c c o u n t  o f  
t h e  main s t e p s  i n  t h e  b a t t l e  between t h e  A s s o c i a t i o n  and  JNR i n  
which t h e  r e s i d e n t s  t r i e d  t o  a c h i e v e  t h e i r  o b j e c t i v e s  d e s c r i b e d  
i n  F i g u r e  6 .15 .  
The f i r s t  c o m p l a i n t s  by Xagoya c i t i z e n s  r e a c h e d  t h e  Nagoya 
c i t y  c o u n c i l  i n  1964,  s h o r t l y  a f t e r  t h e  b e g i n n i n g  o f  o p e r a t i o n s  
o f  t h e  Tokaido  l i n e .  A t  i s s u e  was a  7 km s t r e t c h  which i s  e l e -  
v a t e d  and  r u n s  p a r t l y  o v e r  s t e e l  g i r d e r  b r i d g e s .  fa a  f i r s t  
s i g n i f i c a n t  move, 110 Nagoya r e s i d e n t s  j o i n t l y  d e l i v e r e d  a  com- 
p l a i n t  and  a  p e t i t i o n  f o r  s u p p o r t  t o  t h e  Nagoya C i t y  C o u n c i l .  
I n  1967 t h e  Nagoya C o u n c i l ,  a f t e r  p e r fo rm in g  i t s  own n o i s e  measure-  
ment and c o n f i r m i n g  h i g h  n o i s e  l e v e l s ,  a sk e d  JNR t o  t a k e  measures  
on  n o i s e  p o l l u t i o n  aba t em en t .  JNR responded  i n  March 1970 by 
announcing  t h a t  sound b a r r i e r  w a l l s  would b e  i n s t a l l e d  a t  t h r e e  
p o i n t s  a l o n g  t h e  c o n t r o v e r s i a l  7  km s t r e t c h .  Meanwhile s e v e r a l  
small residents' groups organized into associations to fight Shin- 
kansen noise. 
In 1971 these organizations united as the "Association against 
Nagoya Shinkansen Public Nuisance" which comprised about 2,000 
households, and is subdivided into seven neighbourhood associations. 
At the same time JNR began installing sound barrier walls at several 
points, mainly in hospitals and school areas. 
Between 1972 and 1874 several meetings between the Association, 
JNR, the Mayor of Nagoya, and prefectural officers as well as the 
Environment Agency took place. The initial request of the citizens 
was that JNR should increase sound barriers over the whole 7 km 
length. Later the Association began to take a firmer stand: 
the Shinkansen should be slowed down in order to 
bring noise and vibration down to non-disturbing 
levels; 
special measures should be taken by JNR to aid ill 
and old people. 
JNR's offer in turn was to take steps to reduce the noise down to 
80 dB(A), but flatly refused to slow down: 80 dB(A) was not con- 
sidered acceptable by the residents. JNR agreed to examine the 
special cases of sick and old people, but up to 1977 no such case 
was resolved. 
The local city and prefectural governments took action at the 
end of 1972 by formally supporting the Association and requesting 
JNR to slow down in the 7 km stretch. In August 1973, finally, 
a group of 20 lawyers was set up by the Association to begin legal 
action against JNR on behalf of 570 residents. The case requested 
specific measures to be taken, once more raising the stakes in the 
fight between JNR and the residents: 
noise levels should not exceed 65 dBIA) between 
7 a.m. and 9 p.m.: 
noise levels should nor exceed 55 dB(A) at other 
operating times: 
the area to be considered was 100 m of both sides 
of the track along the 7 km stretch: 
f o r  e a c h  p l a i n t i f f  JNR shou ld  pay 1 M i l l i o n  Yen 
compensa t ion ;  
JNR was t o  c a r r y  t h e  c o s t  o f  t h e  c o u r t  c a s e .  
New r e s i d e n t s  c o u l d  j o i n  t h e  c a s e  p rov ided  t h e y  l i v e d  w i t h i n  
100 m o f  t h e  t r a c k  and j o i n e d  w i t h i n  3 y e a r s  a f t e r  t h e  c a s e  was 
opened.  S i n c e  t h e  l a wy e r s  worked on  a  no- fee  b a s i s  c o s t s  o f  j o i n -  
i n g  were s m a l l ,  b u t  t h e r e  was no d r a m a t i c  i n c r e a s e  i n  t h e  number 
o f  p l a i n t i f f s  i n  r e c e n t  y e a r s .  
The s t a n d a r d s  t h a t  t h e  A s s o c i a t i o n  r e q u e s t e d  w e r e  ba sed  on  
m a t e r i a l  s i m i l a r  t o  what t h e  Environment  Agency u sed  f o r  t h e i r  
s t a n d a r d  s e t t i n g .  No s u b s t a n t i a l  i ndependen t  r e s e a r c h  e f f o r t  
was made t o  s u b s t a n t i a t e  t h e  c l a i m  o f  t h e  r e s i d e n t s  t h a t  l e v e l s  
above  55 dB(A) ( o r  65 dB ( A )  d u r i n g  t h e  d a y )  were d i s t u r b i n g .  
The s e t t i n g  of n o i s e  s t a n d a r d s  i n  1975 t h e r e f o r e  was a  major  
e v e n t  i n  t h e  c o u r t  c a s e .  The A s s o c i a t i o n  d i d  n o t  b e l i e v e  t h a t  
70-75 dB(A) would s t o p  t h e  d i s t u r b a n c e  and pu r sued  t h e  c a s e  a f t e r  
s t a n d a r d s  were  s e t .  However, t h e r e  i s  now some pess imism w i t h  
r e s p e c t  t o  t h e  outcome o f  t h e  c a s e  s i n c e  t h e  l a w y e r s  b e l i e v e  t h a t  
t h e  judge  w i l l  o r i e n t  h i mse l f  t owards  t h e  E A  m a t e r i a l  on q u a l i t y  
s t a n d a r d s .  
JNR's  r e s p o n s e  t o  t h e  c a s e  i n  i t s  f i r s t  c o u r t  s e s s i o n  i n  
1974 was t o  deny t h e  r e q u e s t  on t h e  ground t h a t  t h e y  were  
" t o t a l l y  u n re a so na b l e " .  T h i s  t ough  s t a n d  was somewhat t o n e d  
down i n  t h e  f o l l o w i n g  months. JNR a rgued  t h a t  65 dB(Al c o u l d  n o t  
be  a c h i e v e d  w i t h  p r e s e n t l y  a v a i l a b l e  t e chno logy  w i t h o u t  a  s low 
down and t h u s  a  s u b s t a n t i a l  d e l a y  o f  t r a i n s  ( i n  f a c t ,  t h e  d e l a y  
a t  t h e  7 km s t r e t c h  from s l o wing  down from 200 t o  100 km/h would 
b e  less t h a t  5  m i n u t e s .  Xowever, by s l owing  down an  i m p o r t a n t  
p r e c e d e n t  would b e  s e t  which i s  i n  c o n f l i c t  w i t h  J?1R1s o b j e c -  
t i v e s ) .  J N R  proposed  t o  remove and r e l o c a t e  a l l  house s  w i t h i n  
20 3 o f  t h e  l i n e .  A f t e r  t h e  s t a n d a r d s  were set ,  JNR p roposed  
( a s  t h e  s t a n d a r d s  r e q u i r e )  t o  i m p l e n e n t  80 dB(A) s t a n d a r d s  w i t h i n  
t h r e e  y e a r s .  
The c a s e  now is s t i l l  pending.  A judgment is n o t  expec t ed  
b e f o r e  the sumner of  1978. But t h e  movement of  r e s i d e n t s ,  and 
l o c a l  governments h a s  a l r e a d y  shown some e f f e c t s  which were n o t  
expec t ed .  Two of  t h e  t.hree l abour  unions  of  J N R  expres sed  t h e i r  
s u p p o r t  f o r  t h e  A s s o c i a t i o n  and asked t r a i n  o p e r a t o r s  who a r e  
members of  t h e  un ions  t o  s low down t h e i r  t r a i n s  t o  100 h / h  on 
t h e  c o n t r o v e r s i a l  s t r e t c h .  The r e s u l t  was t h a t  505 of  t h e  t r a i n s  
drove  a t  a  much s lower  speed  and reduced t h e  n o i s e  l e v e l  i n  s p i t e  
o f  JMR's t a c t i c s .  
The d e c i s i o n  p r o c e s s  shows t h a t  t h e  r e s i d e n t s  had q u i t e  
d i f f e r e n t  o b j e c t i v e s  and a c t i o n  a l t e r n a t i v e s  i n  mind t h a n  t h e  
EA and t h a t  t hey  went head on a g a i n s t  J N R  a f t e r  i n i t i a l  r e q u e s t s  
f a i l e d  t o  produce any r e s u l t s .  It a l s o  demons t r a t e s  t h e  g r a d u a l  
e s c a l a t i o n  o f  bo th  o b j e c t i v e s  (from sound b a r r i e r  improvements 
t o  s t a n d a r d s  and compensat ion)  and o f  t o o l s  (from compla in t s  t o  
l e g a l  l i t i g a t i o n ) .  J N R ' s  r o l e  was a s  r e a c t i v e  i n  t h i s  p r o c e s s  
a s  i t  was i n  t h e  p r o c e s s  of  s t a n d a r d s  s e t t i n g .  I t  a p p e a r s  t h a t  
t h i s  s t r a t e g y  was s u c c e s s f u l  i n  s a v i n g  t i m e ,  b u t  it c l e a r l y  
r a i s e d  t h e  s t a k e s .  
6 .9  D i scuss ion  and Eva lua t ion :  Toward !!o+.elina S t anda rd -Se t t i nq  
Dec i s ions  
The a n a l y s i s  of a c t o r s ,  o b j e c t i v e s ,  and a l t e r n a t i v e s  i n  
n o i s e  p o l l u t i o n  c o n t r o l  was meant t o  demons t r a t e  t h e  wide span  
of  e l emen t s  which cou ld  o r  should  have e n t e r e d  i n t o  t h e  d e c i s i o n  
p r o c e s s e s .  Looking a t  a c t u a l  i n f o m a t i o n  c o l l e c t i o n  e v a l u a t i o n ,  
and d e c i s i o n  making of  t h e  Environmental  Agency, t h e  Japanese  
Na t iona l  Railway Corpora t ion ,  and t h e  Nagoya A s s o c i a t i o n  it 
becomes obvious  t h a t  n o t  a l l  t h e s e  e l emen t s  were c o n s i d e r e d ,  
t h a t  i n fo rma t ion  was n e g l e c t e d ,  t h a t  e v a l u a t i o n s  were p a r t i a l l y  
b i a s e d ,  and t h a t  t h e  i n t e r a c t i o n s  between t h e  t h r e e  d e c i s i o n  
making groups  were l i m i t e d .  
I n  t h i s  d i s c u s s i o n  t h e  d e c i s i o n  p r o c e s s e s  of t h e  t h r e e  
groups  w i l l  f i r s t  be ana lyzed  and e v a l u a t e d  i n  te rms of t h e i r  
own i n t e n t i o n s  e n t e r i n g  i n t o  t h e  d e c i s i o n  making. The d i s c u s s i o n  
w i l l  conc lude  w i t h  some s u g g e s t i o n s  on how d e c i s i o n  and game 
theoretic nodels may aid regulators and other decision nakers 
in pollution control decision problems. 
The organizational setup for standard-setting decisicns 
in the Japanese Environment Agency has sone unique features which 
reflect the original intention of the EA to set Environmental 
quality standards rather than enforcement standards: 
clear separation in the organizational and institutional 
sense of expert analysis and expert judgment for 
questions of health and living environment on the one 
hand, and the political decision process on the other; 
main location of the decision making in the expert 
bodies of the Council (noise and vibration conqittee 
and attached subcornittee) with consensus forming and 
checking functions located at higher levels (EA. Cabinet); 
participation of many experts from research institution 
from universities, government and industry, but exclusion 
of impactees. 
For environmental quality standards this organizational setup 
seems to work rather well: the main task is for experts to 
identify risks and hazards, and to recommend acceptable pollution 
levels mainly from a health and living environment point of view. 
All other decision layers would then judge the expert reconmenda- 
tion mainly on the basis of political feasibility, and to some 
extent put emphasis on economic and technical considerations. 
?or enforcement standard setting this process could also work 
well, if the expert committee would consider all scientific 
aspects of the standard setting problem including economic and 
technical aspects. Given this information on environment, health, 
economic, and technical issues the higher decision making layers 
could then make trade-offs and politicai judgments, and make 
final decisions. 
Looking at the information base to evaluate environmental 
noise quality standards, two main observations can be made 
health effects under long term exposure and detailed 
psychological effects were not explicitly considered in 
the decision naking of the EA; 
standards were evaluated on the basis of noise- 
complaint relationships and a relatively arbitrary 
threshold of complaint percentages was used to set 
standards. 
Looking at the information used to arrive at target fulfill- 
ment periods and area specifications by noise levels (lower part 
of Table 6 . 1 5 ) ,  we can observe further limitation: 
only limited alternatives were considered as 
regulation means (no explicit consideration 
of the effects of slowing down, zoning, house 
removal) : 
broader environmental and economic cost and 
technical feasibility aspects were not con- 
sidered explicitly. 
These shortcomings are to some degree recognized by the decision 
makers in the EA and JNR. Yorino, for example, states that "this 
ambiguity [about standards as a target or a tool]* seems to have 
been not properly cleared at the discussion of environmental quality 
standards for the Shinkansen noise. It also seems that ... [ques- 
tions of] ..., the impacts of the national economy in the light of 
the prevailing economic situation, how far other kinds of noise 
are controlled, how about the living standard of the nation, etc., 
have all not been properly studied." (1977b, 18). 
In the standard setting process and in its negotiations with 
the Nagoya Association JNR rarely initiated its own proposals. 
This does quite well reflect JNR's desire to maintain the status 
quo and not to foreclose any future development options. JNR's 
decision making was characterized by the following features: 
the noise pollution control problem was seen as a 
problem of inventing technical solutions to respond 
to regulations, rather than as a problem of develop- 
ing plans and procedures for abating noise pollution: 
routing and slowing down were not considered as noise 
control measures; 
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slowdown e f f e c t s  on n o i s e  r e d u c t i o n  were played down: 
comfor t ,  speed,  r e l i a b i l i t y ,  and n a t i o n a l  economic 
importance o f  SKinkansen were s t r e s s e d ;  
a J N R ' s  a l t e r n a t i v e  sugges t ions  f o r  s t a n d a r d s  and 
n o i s e  abatement were o f t e n  made t o  g a i n  more t ime.  
Once s t a n d a r d s  were s e t  in 1975, however, JN4 a c t e d  q u i c k l y  t o  
implement t h e  measures necessa ry  t o  comply and t o  develop r e s e a r c h  
and t e c h n i c a l  s k i l l s  t o  meet t h e  f u t u r e  requirements .  Yet t h i s  
response  is s t i l l  p u r e l y  t e c h n i c a l  and no a t t empts  have been 
made t o  develop a comprehensive environmenta l  management program 
f o r  t h e  Shinkansen. 
The Nagoya Assoc ia t ion  probably  had t h e  most d i f f i c u l t  r o l e  
i n  t h e  d e c i s i o n  p r o c e s s  on Shinkansen n o i s e  p o l l u t i o n  c o n t r o l .  
The n a i n  o b s t a c l e  f o r  t h e  Assoc ia t ion  was t h e  l a c k  of a d i r e c t  
i n p u t  i n t o  governmental  d e c i s i o n  making on n o i s e  s t a n d a r d s .  It  
t h e r e f o r e  had t o  f i g h t  an independent  b a t t l e  and it i s  s t i l l  
h i g h l y  u n c e r t a i n  whether i t  w i l l  meet i t s  o b j e c t i v e s .  The 
Assoc ia t ion  d i d  manage t o  e n l i s t  suppor t  from l g c a l  and prefec-  
t u r a l  governments and l abour  unions.  I t  d i d  a t t empt  t o  i n t e r a c t  
w i t h  a broad a r r a y  of a c t o r s ,  b u t  it a p p a r e n t l y  was n o t  ve ry  
e f f e c t i v e  i n  i t s  i n d i v i d u a l  ba rga in ing  w i t h  t h e  EA and JNR. 
Perhaps t h e  Assoc ia t ion  could have ob ta ined  some improvenents 
e a r l y  i n  t h e  1970s (suggested  by JNR were sound b a r r i e r s  on t h e  
whole s t r e t c h )  b u t  t h e  r e s i d e n t s  chose  t o  e s c a l a t e  and r a i s e  t h e  
s t a k e s .  The most problemat ic  p o i n t  i n  t h e  A s s o c i a t i o n ' s  d e c i s i o n  
making i s  t h e  r e q u e s t  f o r  f i x e d  s t a n d a r d s  i n  t h e  law s u i t .  S ince  
t h e  Assoc ia t ion  does  n o t  have i ts  own r e s e a r c h  m a t e r i a l  t o  Sack 
t h e s e  s t a n d a r d s ,  t h e  judge may we l l  fo l low t h e  EA arguments and 
nake t h e  o f f i c i a l  s t a n d a r d s  a b a s i s  f o r  t h e  c a s e .  I n  r e t r o s p e c t  
it would have been wise r  t o  l e a v e  t h e  burden o f  proof t o  JNR 
t h a t  t h e  Shinkansen does  not d i s t u r b  a t  70-75 dB CAI r a t h e r  than 
o f f e r i n g  an oppor tun i ty  f o r  being chal lenged t o  prove t h a t  65 o r  
55 dB(A) a r e  non-dis turbing Levels.  
While each  a c t o r  group Sad i t s  own d e c i s i o n  making d i f f i -  
c u l t i e s  and shortcomings,  t h e  major problem wi th  t h e  d e c i s i o n  
naking on the Shinkansen noise appears to be the lack of compre- 
hensiveness in the consideration of objectives and alternatives, 
and the lack of interaction between the decision makers involved. 
Both shortcomings are clearly demonstrated in the difference 
between what could have entered the decision making (alternatives, 
objectives, informaiton) and what actually did enter it. One may 
conceive of various ways to improve the decision making for 
future standard setting cases, including institutional. procedural, 
and methodological innovation. Public participation, science 
courts, decision and game theoretic methodologies could be 
considered. Possibilities of improving the institutional aspects 
of standard setting and regulation are, for example. discussed 
in reports by the Academy of Sciences of the US (1975) to the 
National Research Council (1977). Formal approaches to improve 
standard setting decisions are presented for example for the 
case of water pollution in Dorfman and Jacoby (1970). for noise 
in Loucks (1977). A decision theoretic model to improve standard 
setting and pollution control decisions has been developed and 
applied to chronic oil discharge standards (v. Winterfeldt, 
1978a and b). It begins where this paper leaves off: by hierar- 
chical structuring of objectives and alternatives for the three 
generic decision making groups, the regulator, the developer, and 
the impactee group. Stress is put in this structuring on breadth 
and comprehensiveness of objectives and alternatives. 
In the quantification part the uncertainties and values of 
the three decision making groups are then quantified by judgmental 
probability distributions and utility functions. The main outputs 
of the model are the optimal (in the decision model sense) 
responses of the developer and the impactee to a given regulation, 
the developer's response, and the impactees' response in terms 
of their own objectives. 
The application of this model to chronic oil discharge 
standard setting showed that there can be some benefit from 
structuring the problem rigorously: new alternatives are 
discovered, alternatives included for reference provide inter- 
esting cornerstones, attempts to operationalize objectives 
p r o v i d e  new i d e a s  on t h e  s t r u c t u r e  o f  g o a l s .  A l so ,  s e v e r a l  
i n s i g h t s  c a n  b e  g a i n e d  from q u a n t i f i c a t i o n  and model r un :  
s e n s i t i v e  d e c i s i o n  p o i n t s  c a n  be  i d e n t i f i e d ,  domina ted  s t r a t e g i e s  
c an  b e  uncovered .  
But p e rh a p s  t h e  most u s e f u l  a p p l i c a t i o n  o f  d e c i s i o n  t h e o r e t i c  
models  and i d e a s  is t h e i r  u s e  a s  tools  f o r  c r e a t i n g  a  more r a t i o n a l  
d i a l o g u e  between d i f f e r e n t  d e c i s i o n  making u n i t s .  -4 d e c i s i o n  
model c a n  a i d  r e g u l a t o r s ,  d e v e l o p e r s  and  impac t ee s  t o  communicste  
t h e i r  v a l u e s  and  u n c e r t a i n t i e s  i n  a  more p r e c i s e  way, t o  i d e n t i f y  
where t h e  s o u r c e s  o f  c o n f l i c t  a r e ,  and t o  assess t h e  consequences  
o f  ch a n g in g  model p a r a m e t e r s  a c c o r d i n g  t o  t h e  s p e c i f i c a t i o n s  o f  
t h e  a c t o r s  i n v o lv e d .  
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7 .  THE SHINKANSEN AND REGIONAL ISSUES 
This chapter is intended to highlight the problems which 
arose within the regional subsystem around Shinkansen's construc- 
tion and operation; how various participants of the societal de- 
cision process reacted and tried to shape the decisions pertain- 
ing to these problems and the effectiveness and efficiency of the 
decision finally taken. The effectiveness and efficiency of Shin- 
kansen's contribution to the solution of regional subsystems' prob- 
lems will be looked at through actual changes in regional economic 
and social situations. Thus, the analysis borders upon various 
types of economic and sociological assessments. Besides the as- 
sessment of past developments there will be some considerations 
regarding potential future subsystem changes and options with re- 
spect to them. 
Regions are understood here as supra-prefectural units ac- 
cording to any of the classifications shown in Figure 7.1. The 
regional subsystem defined for them comprises all the economic, 
social and political entities whose characteristics and activities 
define directly the state of regional economies, and social and 
political conditions. This subsystem then also contains interac- 
tions of these entities, including economic and demographical 
processes and the societal processes which shape them. (Thus, 
changes in economic interrelations among regions and interregional 
migrations belong here, as well as changes in policies regarding 
regional development and the way they are formulated.) 
According to the framework presented in the introductory 
part of this report it will be assumed that the socio-economic 
system is shaped by actors (institutions, groups or individuals) 
through their interaction within the societal decision-makinq 
system. Actors are characterized by their values and the instru- 
ments they can operate. The scope of problems that actors can 
consider and the classes of their values and instruments intro- 
duce the breakdown of the overall socio-economic-technical sys- 
tem into appropriate subsystems. For each subsystem the values 
of each actor can be expressed more concretely as his yoals, and 
also their instruments are operationalized into controls. All 
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Table 7.1 Administrative units in Japan 
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3 3 
Municipalities 
3,256 
TO - Tokyo-to 
Do - Hokkaido 
Fu - Osaka-fu, Kyoto-fu 
Ken - 43 
Shi 19esignated city) 9 
Shi (city) 6 3 4 
Cho (town) 1978 
Son (village) 635 
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the actors through their interaction define the program under 
consideration. Issues are projections of the program (e.g., 
Shinkansen) into the subsystem (e.g., regional]. They are 
those elements of actual or potential subsystem development 
whose state determines actors' attitude with regard to this 
development and are therefore the objects of debate, policy 
formation and decisions. Confronted xith issues, actors ex- 
press their particular interests and eventually undertake an 
action in the domain of their controls. 
In assessing the adequacy of the societal process referred to 
above and thus also of the resulting program with its economic and 
social consequences, the effectiveness and efficiencv with regard 
to stated overall societal goals, or objectives, and with regard 
to performance measures, respectively, will be looked at. To in- 
sure that in the assessment an unnecessarily restrained external 
viewpoint will not be taken, and that effectiveness and efficiency 
be measured against the whole spectrum of socially relevant values, 
it will further be assumed that these measures and hence the whole 
of the decision-making system be comprehensive and integrative. 
Comprehensiveness is understood as including (both here, in the 
present, or in any other assessment, for policy analysis purposes 
and in the organization of the program in practice1 all the sub- 
system's elements pertaining to the issues, especially of all 
actors and their values. Integration would then mean capacity 
for conjoint treatment of all elements included, so that they are 
not isolated or omitted or considered at too late a stage, thus 
requiring additional effort in going back over steps already taken. 
As mentioned at the outset such a framework--also when applied 
to one regional subsystem--calls for a range of economic and socio- 
logical studies. These studies would refer to various issues, 
various values/goals/interests and eventually societal objectives, 
as well as various instruments. In particular, it is important to 
see how economic models and analyses differing by their output in- 
dices do correspond to different value measures. Such correspon- 
dence, when established, would point out the place of various eco- 
nomic models in societal costs-and-benefits structure and their 
mutual relations and potential connections. The analysis per- 
formed here has therefore two sides: when looking at the societal 
interactor process one cannot abstract from its actual economic 
and social consequences and vice versa. 
It should be understood that no promise is being made here 
to provide an overall unitary appraisal for the whole of the so- 
cietal system's organization and the whole of the program's per- 
formance. Rather an effort will be made to show various sides 
and aspects of the issues touched upon, so as to enable the esti- 
mation of adequacy of the whole from various points of view. 
In what follows all of the above notions and assumptions will 
be clarified for the case of the regional subsystem and then used 
in descriptions and analyses. 
7.1 The Main Features of Regional Development in Japan 
As in all the other chapters of the report this section is 
devoted to a historical overview of changes within the subsystem 
considered. Evolution in the regional subsystem of Japan is pre- 
sented insofar as the changes are related to the transportation 
system, and especially to high-speed inter-city passenger trans- 
portation. In the course of this presentation gradually all issues 
and actors will be introduced; they will be considered in more de- 
tail further on. 
7.1.1 The Situation Prior to the Construction of the Tokaido 
Shinkansen 
In the second half of the 19th century the Meiji Restoration 
pushed Japan towards the path of modern, accelerated growth. One 
of the main factors in this major change in Japanese history, be- 
sides the gradual opening of new technical, economic and ultimately 
social ideas which came with the exchange with other countries, 
was an important switch of focus from particular intraregional 
policies and economies to national ones. These changes were ac- 
companied by corresponding shifts in values pursued by gradually 
broadening portions of the society. More and more emphasis was 
placed on growth, availability of goods--also in the sense of 
cultural and political changes, and finally on more consumption 
and mass-cultural import. Concentration was oneof the means 
necessary for achievement of this aim. Concentration enabled 
reshaping of technical, economic and social structures and the 
furtherance of quicker, qualitatively different (industrial) 
growth. This, and the growth triggered, was inhibitive for 
the values of the previous period, preservation and balance, 
especially with regard to utilization of basic traditionally 
high valued resources such as land. Such an attitude has per- 
sisted, and has taken on a special Fmportance after World War 
11, when it was imperative to reconstruct the economy, restore 
the self- and outside image and catch up (materially) with those 
who dictated economic terms in that part of the world. Such was 
the aim of the first economic plans: the Economic Rehabilitation 
Plan (1949-1953) and the Five-year Plan for Economic Self-support 
(1956-1960). Surprisingly good (see Figure 7.4) results of these 
plans have set a basis for further growth. This situation, coupled 
with still existing favorable internal and external conditions 
facilitated attainment of extremely high growth rates during exe- 
cution of the plans belonging to so-called "high economic growth 
period" (Figure 7.4, Table 7.2). These plans span the time from 
1958 to 1970. It is just in the middle of this period that the 
Tokaido Shinkansen started its operation. It is, on the other 
hand, at the beginning of this period that the regional considera- 
tions enter economic planning, without, however, explicit formu- 
t 
lation of policies in the sense proposed in [ I ]  . 
This appearance of the regional probl6matique occurred as 
a result of two differing phenomena, seemingly converging. The 
first was the growing recognition of the necessity of considering 
the regional dimension of the economy in the programming of rapid 
growth. This ghenomenon could therefore be seen as an amplification 
of optimum location appraoch. Secondly, neither the pre-war growth 
nor the post-war reconstruction, based upon national concentration 
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overcame discrepancies in development levels of central and peri- 
pheral regions. This fact has become increasingly important with 
continuing growth and availability of its products. Changes in 
regional discrepancies as opposed to national growth are shown 
in Figure 7.4. Some clarifications to this figure are necessary. 
First, the interregional disparity decrease rates o are relative, 
Y 
i.e. divided by a total mean. Thus, if one wants to assess the 
magnitude of absolute discrepancy, one has to compare the national 
growth rates R with a If, for a specific point in time R is 
Y' 
bi~ger than o then the absolute disparities grow. (It is, though, Y '  
a matter of value whether the relative or absolute disparity increase 
is preferred for a given overall growth.) Thus, it is easy to note 
that only during the deep crisis, decrease in disparity levels out 
with national growth, i.e. progress in absolute equalization can 
be expected. This fact points out two features of the efficiency/ 
equity policies: their low effectiveness and certain inflexibility 
or persistence. On the other hand, only one type of disparity in- 
dex catches up in the early '70s with national growth, i.e. the 
steadily improving personal income index. At the same time the 
other two indeces, and especially the productivity index, do not 
show much of positive tendencies. Obviously, the inherent differ- 
ences between regions which may grow not only in absolute, but also 
in relative terms (productivity 1965-1972) are being simply compen- 
sated for through various kinds of distributive mechanisms. The 
discrepancies thus generated cannot, however, go on growing. An 
explicit policy with regard to national/regional balance of ob- 
jectives should rectify this ultimately paradoxical situation 
characteristic for many developed nations. 
Of course special regional features have to be taken in any 
case into consideration at least for the rationalization of national 
policies if not for the region's sake. Thus, because of some po- 
litical reasons the Hokkaido Development Agency was already set 
up in 1869. Formally then, Japan could be regarded as one of the 
first (if not the first) countries to explicitly introduce regional 
aspects into its governmental structure. Actually, however, the 
mainstream of region-oriented regulations and laws dates back to 
just after World War I1 (see Table 7.21, which places Japan in 
same rank as other highly developed countries, i.e. the United 
States (T.V.A. - 1 9 3 4 1 ,  the Soviet Union (the regional aspects of 
early plans), France and Italy. The initial regulatory and admini- 
strative measures, though modest in their direct political and 
hence economic and social consequences have created conditions 
for further steps, through the establishment of necessary societal 
mechanisms (for expression of local interests, data gathering etc. 1  . 
It should be mentioned here that the initial steps in regional 
development, which were made just after World Wat 11 (Local Autonomy 
Law, 1 9 4 7 ;  Comprehensive National Land Development Act, 1 9 5 0 ,  safe- 
guard against further impairment of asymmetrically utilized land 
resources, first ideas for Hokkaido tunnel, etc.) evidently coin- 
cide with the consequences of the war in the sense of decreased 
national capacities setting restraints to manoeuvre and thus weaken- 
ing the positive feedback look: national growth, national concen- 
tration and therefore strengtheninq the importance of regional con- 
federations. When only the national momentum could be gained, bet- 
ween 1 9 5 3  and 1 9 5 5 ,  the regional problems came back to their "normal" 
importance trajectory. 
The absolute gap between economic and social levels of cen- 
tral and peripheral regions was still widening up to a factor of 
two, which in the light of the experience of other countries was 
-
not justified by the level of the overall development of Japan 
and could only be justified by an exceptionally high rate of growth 
and its constitutional factors. It must furthermore be emphasized 
that these discrepancies were not driven by sajor differences in 
the availability of resources among regions. They were almost 
uniquely driven by the scale and ayglomeration economies. These 
economies have recently begun to produce tangible externalities 
which have turned attention to urban and regional problems. 
The above considerations exemplify the working of a paradigm 
that could be used for describing a situation in which regional 
problematique, especially in its interaction with national policies, 
arises. Evolution of the societal system over time and hence also 
rn the underlying socio-economic-technical system is geared by two 
major factors: changes in s-e-t system as perceived by actors and 
by changes in actors' perceptions caused by shifts in their values, 
expressed by differing formulations of goals. Interrelation between 
the two is shown in Figure 7 . 5 .  
The Paradigm: Temporal Value Changes and System Development 
According to actual values actors react to current and po- 
tential changes in the s-e-t system or its appropriate subsystem, 
e.g. inter and intra-regional changes, for instance through forma- 
tion of a program, but also more generally over a longer time ho- 
rizon through the establishment of implementation system (e.9. 
strengthening of sectoral economies in rapid growth period). 
These actions bring about desirable changes in direction of so- 
cial development and they have large inertia, once implemented. 
Their activity also brings about certain externalities, which, 
negligible at the outset may severely hinder realization of gen- 
eral values underlying currently formulated goals (these goals 
may not be affected at all by the above-mentioned externalities). 
Such obvious physical externalities are for example connected 
with encroachment into agricultural land, pollution and, in 
general, deterioration of the environment as a result of rapid 
industrial growth. In economic space, externalities lead to 
differentiation of structures and development levels among re- 
gions. Thus, the need arises for changes in expression of values 
in explicitly stated goals (broader formulations) and for the 
introduction of changes into existing programs, their cancella- 
tion or set-up of the new ones. The tendency appears to widen 
evaluation criteria or shift them to most affected aspects of 
the system. 
Thus, for a spectrum of underlying values, when a limited 
expression through more specific goals is being the object of 
pursuance a positive feedback loop is established between goal 
achievement index and its implementation-serving factors (see 
Figure 7.6, loop I for an illustration of the case of national 
economic growth and concentration). Simultaneously, however, a 
parallel loop is established in which inhibitive effects are 
amplified. Because of the nonlinear character of relations bet- 
ween the loops (resulting from self-purification and carrying 
capacity levels in environment, and from social stratification-- 
same increments of national income may add to satisfaction of 
needs of various numbers of people--in interregional equity) 
there is a negative rapid clash between them at some point of 
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development rather than continuous (linear?) growth of interaction. 
Such a clash may lead to a switch in value expression and to recon- 
sideration of the implementation system, especially when external 
conditions are not satisfactory enough for pursuing a (quasi-) 
full spectrum of values. 
In Japan's case there were signs of value expression widening 
in the prevailing good economic conditions, but the world recession 
caused retraction to economic values, at least at the highest de- 
cision-making level. Does that reflect the state of the two-loop 
t 
system? Or only the fears of subsistence-level future? 
7.1.2 The Situation After the Construction of the Tokaido 
Shinkansen 
According to the general policy attitude. investment in 
transportation was treated as direct or indirect productive 
infrastructural investment. With relation to aims of the 
reconstruction period mentioned before, these investments had 
psychological (external and internal image), inductive (acces- 
sibility increase) and direct servicing significance. Such 
evaluation does not only apply to freight, but also to passenger 
transportation. The result of such investment was strengthening 
of core regions and their slow progress into peripheral ones. 
With the first National Comprehensive Development Plan of 
1962 and the activities of regional and region-oriented bodies 
(Table 7.2) the general policy formulations, also from the side 
of purely economic planners, got the regional coloration. It 
took 12 years after the land act to create a basis for forging 
the regional policies. Such a long period of time was required 
to change, at least partially, well establishsd attitudes and 
economic-growth-related convictions. 
t 
This raises the question (see e.g., I181 and [I91 ) of whether the 
continuing growth will solve or aggravate the question of external- 
ities. It may certaintly, for the sake of above considerations, be 
stated that while growth absorbs or liquidates some "old" external- 
ities, it does, and will produce some "new" ones. 
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As mentioned previously, the economic plans of the 60's were 
aimed to acceleration of growth. With that, however, certain 
attention was paid to the liquidation of disparities generated 
by rapid industrial growth, and in order to do it, an increase 
in social overhead capital (SOC) was planned. Similarly, how- 
ever, to the preceding period, in the 60's too, infrastructural 
investment was mainly regarded as directly or indirectly produc- 
tive. Categories (Table 7.3) and locations of social overhead 
capital investments were strengthening the general allocation 
policy (see [21) of broadening the area of agglomeration econ- 
omies through the creation of a "segalopolis" along the Pacific 
coast. This Pacific Coast Belt, and especially its core areas 
were to absorb most (70% for 1961-62) of public investment and 
therefore drive the Japanese economy. There might have been back- 
ground thinking that this was just a first step tovards the crea- 
tion of a Pacific Coast belt axis along the whole of Japan thus 
involving all regions in the mainstream of national socio-economic 
life (see Figure 7.3 at the beginning of the chapter). (The turn 
of Hokkaido, Tohoku and the Japan Sea cost regions came in the 
70's). Meanwhile, however, discrepancies among development levels 
of regions, especially if measured by their productivity per capita 
as a regional performance measure, grew, despite (quite recent) 
convergence in income indices (Figure 7.4). 
In 1962 the first National Comprehensive Development Plan 
promoted the growth centers development formula, which was more 
directly oriented at interregional equity. Differing degrees of 
success as measured simply by manufacturing output of established 
centers (Table 7.4 and Figure 7.7) (not accounting for more general 
economic activation of the adjacent region) point out that more 
effective equalization would require more effort from the side of 
national government, and certainly will be out of reach of local 
governments. The new town and generally new location policy was 
elaborated with close collaboration of MITI staff. Conditions of 
industrial locations and the locations themselves had to be filtered 
through by MITI who set standard normatives and looked at the appro- 
priateness of general pattern. The prerogatives exerted by MITI 
in that respect were quite exceptional for dominantly market eco- 

nomies. Throughout the -SO'S, however, it was assumed that equa- 
lization could be achieved as long as it did not distort the effi- 
ciency of national economy. Looking at the statistics one easily 
concludes that only a few of the prompted centers showed net po- 
sitive results. Heavy investments into slower deploying ones, 
made for the purpose of enabling them to catch up with the ocher 
ones, would cost the economy a great deal without guaranteeing 
appropriate returns. Agglomeration economies were still prevail- 
ing (see production income per employee in Figure 7.41, both for 
industries and for people, and the diseconomies (dissatisfaction) 
were not big enough, or not appropriately channeled with the growth 
centers policy (Figure 7.8 for changes during early 701s, when the 
policies were supposed to produce tangible results) so that they 
could not pull the development into deconcentration. 
Thus the transportation investment, and hence also (as one 
of its main elements) the Tokaido Shinkansen with its mass of 
passengers, customers, employees and directors of concentrated 
industry, administration and culture, strengthened the potential 
agglomeration (and certainly the agglomeration economies) along 
the axis of Pacific Coast Belt. Again, the amplified location 
approach, translated into more "regional" terms, echoed this. 
The growth rates soared, the disparities persisted, and the local 
physical negative externalities appeared as more and more important 
factors. At a certain point in time it was feared that the latter 
could break the positive feedback loop between concentration and 
agglomeration on the one hand, and the economic growth on the other. 
From 1967 to 1968 the New Comprehensive Development Plan (the 
Shinzenso) was being prepared in which the next step was made in 
the direction of solving the regional problems. Instead of linear, 
or a tree-like growth center disposition coupled with PCB develoo- 
ment pattern, a poly-grid, advanced network formula was proposed 
(see Figure 7.8 for comparison of meanings). This formula, deemed 
appropriate for balanced, "sovereign" development of regions around 
their centers and equalization of accessibility among regions' in- 
frastructures, relied heavily on increase both in quantity and in 
quality of transportation and of communication so that the regional 
subnetworks linked up to form one harmonious organism. The ultimate 
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g r oup  t h e  c o r e  c e n t e r s  grew more r a p i d l y .  
Average y e a r l y  o u t p u t  i n c r e a s e  o v e r  1960-69 
a c t u a l  p l a n n e d  
O v e r a l l  16% 15 .7% 
P a c i f i c  C o a s t  B e l t  + 
h i n t e r l a n d  ( 7 , 8 , 1 0 )  : 
29% o f  o u t p u t  volume p l a n n e d  f o r  
1975 
O v e r a l l  w i t h o u t  7 , 8 ,  and 10 ( i . e .  w i t h o u t  PCB and h i n t e r l a n d )  
1 4 . 9 %  16 .2% 
Figure 7.7 LOCATIONS OF NEW INDUSTRIAL CITIES 
Table 7.5. The growth of regional economic clusters, standard 
consolidated regions, and all Japan, 1970-1975. 
Area 
-
Population Percent 
(millions) Change 
1975 
-
1970 1970-1975 
-
A11 Japan 111.9 104.7 6.926 
All Regional Economic 
Clusters 
All Standard Consolidated 
Areas 57.9 53.3 8.715 
Tokyo, Nagoya and Osaka SCXs 48.0 44.2 8.659 
All Non-REC Japan 35.3 34.2 3.254 
RECs as Percent of All Japan 68.42 67.30 -- 
SCAs as Percent of All Japan 51.73 50.89 -- 
SCAs as Percent of RECs 75.61 75.63 -- 
Tokyo, Nagoya and Osaka SCXs 
as Percent of ~ l l  RECs 62.89 62.73 -- 
shortening of distances through an optimal mix of transportation 
modes, communication and settlement-and-occupation pattern was 
supposed to solve by itself all regional problems. (Speaking of 
poly-grid formula and the mix of modes and measures necessary for 
carrying it out, one should refer to a commission on integrated 
transportation system working in mid 60's with the Ministry of 
Transportation whose proposal to proceed with the consequent 
establishment of such a system was however not taken up on the 
basis of supply and demand oriented equal footing and free con- 
sumer choice principles.) With continuing growth and therefore 
an increase in externalities, and also with a fuller satisfaction 
of basic needs, growing emphasis is placed on regional, local and 
environmental issues (Figure 7.91. This preoccupation, communi- 
cated to and utilized by government, peaks in 1971-72 in the so- 
called "Tanaka Plan," an election program introduced afterwards 
into the Basic Economic and Social Plan (19731. In extrapolating 
the ideas introduced by the Shinzenso, this plan went to extremes 
and proposed the grand design to "reshape the archipelago." These 
ideas were largely shared, at least by an important portion of the 
population, which can be exemplified by their introduction into 
the "national-town" - (megalopolis?) - planning ideology (e .g. , of 
Kenzo Tange's group) as illustrated in Figure 7.10. It should be 
emphasized though that such designs often represented national 
interests and feelings as expressed in geographic-spatial terms. 
Issues 
The beginning of the 60's is the period when the regional 
issues explicitly appeared, also in conjunction with transporta- 
tion. All the emerging issues within the regional subsystem can 
be viewed as related to the separation of benefiters and losers. 
And so for: 
- Contribution to national vs. regional growth: who 
benefits directly from Shinkansen? Who benefits 
from national growth distribution? and who bears 
the direct and indirect costs? How can various 
categories of contribution be measured? 
- In particular: should Shinkansen be built "everywhere" 
and even if it were, what would be its input into 
societies and economies of various regions? 

Other  subsystems: qeg iona l  subsystems: 
o t h e r  f a c t o r s  t r a n s p o r t a t i o n  
n a t i o n a l  subsystem ( s e c t o r s ,  
e f f e c t s  I 
t r a n s p o r t a t i o n  a l l o c a t i o n  among 
6 s e c t o r s  and reg ions  
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i n t e r r e g i o n a l  dimension 
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r e g i o n a l  growth 
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l o c a l  dimension 
a s p e c t s  
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- The l a s t  q u e s t i o n  a l s o  a p p l i e s  t o  i n t e r r e g i o n a l  
e q u i t y :  t o  what e x t e n t  does  Shinkansen push t h e  
spread of d i s t r i b u t i o n a l  e f f e c t s  and economy i n t o  
l e s s  developed reg ions?  
These,  and more d e t a i l e d ,  p a r t i a l  i s s u e s  concerning SOC d i s t r i b u -  
t i o n  and i n d u s t r i a l  l o c a t i o n  p o l i c i e s  must t h e r e f o r e  be seen through 
v a l u e s  of v a r i o u s  p a r t i c i p a t i n g / a f f e c t e d  a c t o r s .  
Actors  
Also i n  t h e  e a r l y  6 0 ' s  t h e  p r e s e n t  s e t  of a c t o r s  and t h e i r  
temporary and long-term ins t rumen t s  were a lmost  e n t i r e l y  e s t a b -  
l i s h e d .  Some a c t o r s ,  however, were no t  y e t  f u l l y  d i s t i n c t .  The 
Economic Planning Agency (EPA) played t h e  main r o l e  i n  t h e  formu- 
l a t i o n  of long- and medium-term p l a n s ,  a l s o  inc lud ing  Comprehen- 
s i v e  Development Plans  p e r t a i n i n g  t o  t h e  r e g i o n a l  c r o s s - s e c t i o n  
of t h e  economy. I t  is  s i g n i f i c a n t  t h a t  one of t h e  major proponents 
of t h e  poly-gr id  network formula ( s e e  [ 2 1 1 ) ,  t h e  former head of a  
d i v i s i o n  wi th in  t h e  EPA, has  become t h e  d i r e c t o r  i n  t h e  Agency. 
Ta lks  over  l o c a t i o n s  wi th  b i g  bus iness  were conducted by t h e  
Min i s t ry  of I n t e r n a t i o n a l  Trade and I n d u s t r y  (MITI).  Other  min- 

istries of key importance were: The Ministry of Construction, 
of Transportation and of Home Affairs. Numerous corporations 
set up for specific regional or region-bound purposes were con- 
nected with these agencies and ministries. Prefectural authori- 
ties were working out their style of governing and interaction 
with central bodies since they were still quite young and limited 
in capacity. 
7.1.3 The Present Situation 
General Situation 
The dominant preoccupation with particular, regional and 
spatial issues did not last long. The oil shock came and con- 
ditions for the attainment of regional goals became more severe, 
if not for other reasons, then at least because of lack of im- 
portant growth momentum, some of which could be used for foster- 
ing regionalized solutions. With the growing instability of the 
world situation, interregional disparities, especially as to the 
robustness and flexibility of the economic structure, became more 
acute. The efficiency vs. equity antagonism sharpened its edge. 
The shift in values, which began ten years previously, persisted 
however and only got translated into more general terms of stabil- 
ity and balance. These had to be achieved with the low-growth 
trajectory. 
The question then arises as to whether in the new conditions 
the best strategies may include huge and very selective "shinkansen" 
investments, or rather rely on a more modest, "decentralized", "in- 
cremental" mix of transportation modes. The response to that, in 
a situation of public demand, especially from smaller agglomerations, 
consisted of non-resignation and a delay in policy which came about 
naturally. 
External lower growth conditions stipulate concentration (see 
[ 3 ] ) .  At the same time there are latent regional growth potentials 
t 
(see Table 7.6 1 ,  which could lift up and stabilize the growth curve, 
t 
Latent regional growth potentials, as presented in Table 7.6, are 
based simply on still available water, land and possible labor in- 
dices. Actually, while such assessment is justified by virtual 
lack of more important natural resources in Japan, the indices 
should, however, be related to inputs necessary for utilization 
(investments) of these potentials. 
but which necessitates appropriate investment, scarce in the pre- 
sent situation. Can activation of these potentials be achieved 
in any way other than by (infeasible) direct investment? Do the 
existing mechanisms point in this direction? There is little to 
be said in answer to the first question. The answer to the second 
one is rather negative. The main virtue of these mechanisms is 
their sheer existence, i.e., focussing of attention on the re- 
gional issues. They were established, however, in different con- 
ditions and primarily have a breaking, and not accelerating, 
character. 
There is also another question related to "natural" changes 
in the subsystem, driven by its internal dynamics based upon re- 
lative advantages and disadvantages offered by various locations 
to various users and potential contributions of the users to acti- 
vation of these locations. This question has already been men- 
tioned when speaking of relative successes in the growth center 
promotion policy of the early 60's. The trends can be seen in 
Figure 7.11. They point out the net population deconcentration 
going on within the metropolitan area of Japan but also still 
persisting, although declining overall concentration for the whole 
of Japan. Will these trends retract now? Or will they change the 
character? Will they be synergistic with the functioning of gov- 
ernmental mechanisms of regional policy, or will they counteract 
them? These and other questions were faced by authors of the 
newly formulated Third National Comprehensive Development Plan. 
Their responses will largely influence future developments in the 
subsystem. 
New Issues 
The general issues mentioned before, which were gradually 
becoming more concrete and detailed: 
stability to external disturbances and internai dynamics, 
accessibility, and 
local balance of impactees' costs and promoters' benefits, 
represent the items that were subject to analytical consideration, 
along with those previously presented, in the early 70's. The 
picture, composed of results, is highly complex and not univocal. 
Table 7.6: Indexes of Regional Distribution of Industrv 
Hokkaido 
Tohoku 
Kanto 
Inland 
Coastal*** 
Tokai 
Hokuriku 
K h k i  
Inland 
Coastal**+ 
Chugoku 
San- in 
san-yo 
Shikoku 
Kyushu 
Japan a s  a 
who 1 e 100.0 
-1970 
value of 
shipments(%) + 
Notes: Value of shipments: output leavinq the  region. 
+* The p o t e n t i a l  index i s  ca lcula ted  in t he  following way: 
1) The ca lca l a t ion  is based on the  suppl iable  volume of produc- 
t i o n  f a c t o r s  by region sbta ined a s  a r e s u l t  sf t h e  survey of 
d e v e l o a e n t  po ten t i a l  conducted i n  f i s c a l  1973. 
2 )  The volume of i n d u s t r i a l  land i s  revised according t o  the  
Survey on Land Su i t ab le  f o r  Factory Location; t h e  volume of 
i n d u s t r i a l  water is revised according t o  t h e  Comprehensive 
Survey on Indus t r i a l  Water; and t h e  labor force  is adjus ted 
t o  the  in ter - regional  labor  migration. 
3 )  The suppl iable  volume of production f a c t o r s  by reqion is 
converted i n t o  i n d u s t r i a l  shipment value a f t e r  takinq i n t o  
account the  regional d i f f e rences  i n  t h e  base u n i t  of each 
production f ac to r  t o  produce one u n i t  of added value.  
4 )  The r e s u l t s  obtained thereby a r e  expressed in  region shares .  
*** Coastal  Kanto and Kinki: a s  tw already kighly over-concentrated 
and over-congested regions a r e  not taken i n t o  considera t ion,  so 
t h a t  t h e  t o t a l s  do not include t h e i r  shares.  
It is presumed that the adequate responses to these particular 
issues might bring about necessary resilience into the system, 
it is very doubtful,however, whether they will activate the pre- 
viously mentioned latent potentials. 
New Actors 
One major new actor appeared in 1974: the National Land 
Agency, responsible now for Comprehensive Development Plans (CDPs), 
Land Use Plans, and--last but not least--integrated transportation 
plans. Prefectures also started producing their own CDPs and thus 
the whole picture is complete. 
7.2 Main Actors Involved in Regional Development 
This section presents a shortened overview of the main actors 
in the societal debate, policy and decision process within the re- 
gional sub-system. It focuses on transportation policies and pro- 
jects in their relevance to regional problems. A large portion of 
the section will be taken by governmental actors and by their re- 
lations with other actors. This reflects both the traditional ways, 
the fact that the Japanese government is "the central, and not 
federal" one, and also actual input of these actors into develop- 
ment of regions and interregional pattern of relations. Although 
individual characteristics will not be structured, an effort was 
made to show for each actor his: 
- place in multi-hierarchical societal system, 
- distinct features, 
- relations with other actors with regard to operable 
instruments, 
- value pursued and changes in these values, and 
- how these refer to (perceptions of) actual and potential 
system developments, seen through trends in the actors ' 
behavior. 
Some more details on actors' features will be given in the section 
on interactions. 
N e t  Migration 
copo, 
600 - 
500 - 
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7.2.1 National Government 
The Prime Xinister and the Cabinet 
The Prime Minister is entrusted with the national executive 
power together with hopes for the fulfillment of a certain elec- 
tion program whlch may explicitly contain region-oriented items. 
(An example of this has been cited for Prime Xinister Tanaka's 
government). An important source of orientation, besides the 
generally recognizable public opinion is the prevailing attitude 
within the majority party. The election program may or may not 
be translated into an appropriate economic or comprehensive de- 
velopment plan, but, essentially, it sets a general frame for 
particular projects and designs elaborated by individual bodies. 
Thus, the Prime Minister and his cabinet introduce certain intel- 
lectual initiative and set the consensus principles. 
After the peak in regional considerations of the late 60's 
and early 701s, more recently the government has been preoccupied 
with shorter-term economic and financial issues, although pressure 
and the recognition of importance of regional problems introduced 
already does not permit their being dropped from the agenda. 
The :finistry of Finance (MoF) 
Seemingly, this department of the government does not have 
too much to do with regions. As repeatedly stated, however, it 
is one of the most (if not the aost) powerful governmental bodies. 
It plays a declsive role in the annual budget allocation and thus, 
among other recipients, to the prefectural authorities through 
the Ministry of Home Affairs and to regional projects through 
appropriate ninistzies: mainly of Construction and of Transporta- 
tion. By virtue of its function Finance discounts ver] quickly 
(25-3597) compared to subsequent actors. 
The Economic Planning Agency (EPAl 
The EPA is vested with the responsibility of formulating 
1 
Subjective discount rates were lnferred on the basis of plans/ 
budget time horizons and formulation mechanisms among various 
governmental bodies dealing with planning. 
economic medium-term plans (formally: up to 5-year plan - the 
doscount rate down to 15 - 20%?). The plans themselves undergo 
a lengthy consensus-achievement process but the main drafting 
and coordinative role resides with the EPA. For a long time 
after its inception this agency was a think-tank developing 
economic long-term formulae for Japan. (As previously mentioned, 
some of the typically regionally or territorially oriented ideas 
were generated within the EPA by its outstanding representatives). 
Certainly, the work done within the EPA has had an important in- 
fluence upon governmental economic policies whether long- or short- 
term. (There is now also an annual plan prepared by the EPA, show- 
ing projections of behavior and of national economy as a link-up 
to the annual budget of finance). Until quite recently, however, 
even the following of the growth path set out in the economic plan 
was not being done, to say nothing of more practical implementa- 
tion measures (see divergences shown in Fig. 7.4). Currently the 
following of the path is reported annually and adequate moves are 
proposed on the basis of actual performance. Transportation is 
treated either as a sector, or, with bigger aggregations, as a 
factor. The Economic Plan for the second half of the 70's stresses 
the need for stability and (material) safety in an unstable world 
situation and therefore appropriate accommodation of lower growth 
conditions. 
The National Land Agency ( N U )  
Established in 1974 (Table 7.2) and based to a large extent 
upon the former EPA staff, the NLA is vested with the elaboration 
of long-term (more than 5 years, in practice: 15 years: discount 
rate down to actual banking - below lo%?) comprehensive develop- 
ment plans and land-use policies. Being newly formed, this agency 
has not had enough time to work out completely effective instru- 
ments and gain adequate recognition of its role and significance 
within the governmental structure. 
As previously mentioned, within the NLA there is the Inte- 
grated Traffic Policy Division (in the Planning and Coordination 
Bureau). It is very difficult however to assess the role of this 
group as yet. (Depending on both legal bases for functioning and 
on modalities of cooperation with appropriate departments and 
m i n i s t r i e s ,  f u t u r e  p lans  o r  p ropor t ions  e l a b o r a t e d  by t h i s  d i -  
v i s i o n  w i l l  have d i f f e r i n g  degrees  of d e t a i l ,  a p p l i c a b i l i t y  and 
i m p l e m e n t a b i l i t y ) .  As f a r  a s  r e a l  c a p a c i t i e s  of c o n t r o l  go ,  t h e  
N U  may be placed t o g e t h e r  wi th  t h e  EPA, wi thou t  t h e  l a t t e r ' s  
expe r i ence  however. 
The consensus achievement p rocess  i s ,  i n  t h e  c a s e  of t h e  
N U ,  even longer  and more cumbersome than f o r  t h e  EPA, a s  both 
t h e  s e c t o r a l  and t h e  p r e f e c t u r a l  c r o s s - s e c t i o n s  a r e  involved 
( s e e  F igure  7 . 1 2 ) .  Two bureaus of t h e  N U  a r e  of s p e c i a l  i m -  
por tance  he re :  t h e  Metropol i tan  Areas Development Bureau and 
t h e  Regional Development Bureau. There t h e  p lans  o r  (more ap- 
p r o p r i a t e l y )  t h e  "p rospec t s "  a r e  e l a b o r a t e d  f o r  v a r i o u s  a r e a s  
of t h e  coun t ry ,  c o n s t i t u t i n g  r eg ions  i n  t h e  eyes  of p l a n n e r s  
from NLA ( t h e  problem of r e g i o n a l i z a t i o n  w i l l  be d i scussed  i n  
more d e t a i l  when speaking of i n d i v i d u a l  i s s u e s ) .  
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It is important to note that the present (Third) Comprehen- 
sive Development Plan is the first one elaborated within the NLA. 
It encounters a far less advantageous situation for the promotion 
of particularized growth and therefore sets out modest goals for 
rectifying basic problems and slowing down the pursuance of pre- 
viously stated policies. 
The Ministry of International Trade and Industry (MITI] 
This ministry (for comparison: about 10,000 employees, while 
EPA has above 500 and N U  below 500 employees) is responsible for 
promotion and (whenever possible) control of industrial growth 
policies. MITI is therefore the focus of all contacts with big 
business, also for locational problems. (This is dealt with by 
the Industrial Location and Environmental Protection Bureau of 
HITI). A number of legal acts (Table 7.2) give provisions for 
positive influencing of the industrial locations (new cities, 
special areas), mainly through the investment of central govern- 
ments and local bodies, which are largely shaped by the MITI. As 
previously mentioned, MITI elaborates location standards and other 
technico-economic normative indices which shape the pattern of the 
location and constitute a countermeasure against chaotic and spon- 
taneous growth, burdened with externalities. This body of exper- 
tise and legislation serves also as a basis for negotiation and 
pursuance with regard to industries. In this job MITI fully uti- 
lizes its capacities in the collection of industrial data, so that 
for instance it was one of the first places to introduce the inter- 
regional 1/0 tables in order to assess the future direction of op- 
timal development, potential (also transportation) bottlenecks etc. 
There are also some instruments operated uniquely by MITI, e.g., 
the law on the survey of conditions of locations of industries, 
giving full control if proposed locations of bigger industries 
to MITI, although rather in the sense of non-allowance for un- 
desirable locations than enforcement of proposed locations. 
In each of eight basic regions MITI has its regional bureaus 
which do not have any policy role but rather administrative and 
information roles. 
All previous reservations as to the change of picture with 
the oil shock do of course fully apply also to MITI. It has be- 
come more difficult to couple economic viability with social and 
resource-wise balancing of growth. 
The Ministry of Home Affairs (MHAI 
This ministry is an administrative link between local author- 
ities and the central government. One of its main roles is the 
redistribution of funds to local authorities. This is done pri- 
marely according to certain predetermined rules, deviations from 
which are unimportant, so that the policy decision margin residing 
with the Ministry of Home Affairs is relatively narrow. 
The Ministry of Construction (MoC 
The regional significance of this ministry stems from two 
facts: firstly, from the introduction of projects into regional 
economies, and secondly, from the provision of facilities, effected 
through various corporations. In the case of roads, for instance, 
there is a clear division of competence with local governments as 
to the construction of certain important roads. Besides sheer di- 
vision there is also another way of dealing with local bodies: 
financing of prefectural and city departments working on MoC pro- 
jects. MoC has its regional bureaus in 8 basic regions. 
For the purposes of this study MoC is essential both because 
it deals with an important portion of transportation investnents 
and because (in regional changes) it participates in the construc- 
tion of big new centers. 
The Xinistry of Transportaiton (MOT) 
This ministry not only deals with various sorts of railways 
from high-speed inter-city (Shinkansen) to intra-agglomeration 
commuting lines, but also with intra-c;ty transportation through 
the coordination of bus, street-car and taxi fares. It thus deals 
with virtually all commercialized passenger transportation and 
additionally through its aviation and shipping activities, also 
with a large part of cargo transportation. In their search for 
optimal integration of transportation modes, regions have to refer 
to the MOT since the Integrated Transportation System policy of 
the NLA has so far not been formulated and no prefecturally re- 
levant details have been specified. It should be realized here 
that the proposals on integrated policy and planning in transporta- 
tion reported in connection with MOT some 15 years ago were not 
considered because of free-market arguments in view of changeable 
demand. Like MITI and MoC, the MOT has eight regional bureaus 
for land transportation. 
Councils 
A number of councils (see list in Table 7.7) exist dealing 
with general and more specific regional problems. Councils are 
advisory, coordinating bodies. Because of a lack of clearly 
specified instruments and intervention procedures they will not 
be taken into account here. 
7.2.2 Public Corporations 
The most important public corporations that should be men- 
tioned here are the Japan Housing Corporation (supervised by MoC), 
the New Town Development Public Corporation and the Japan Regional 
Development Corporation (supervised by NLA and MoC), in a general 
urbanal regional category. In addition to these there are a number 
of companies (mainly construction) set up for specific projects 
or areas (see list in Table 7.81. At the other end of the spectrum 
of interest there are the Japenese National Railways (JNR, super- 
vised by MOT) and the Japan Railway Construction Corporation.(JRCC, 
also supervised by MOT). 
It is characteristic of the Japenese implementation system 
that attainment of a physically tangible goal within a broader 
policy area is usually ensured through the introduction of a cor- 
poration after having enacted a law defining the administrative 
prerogatives within the policy area. These measures are often 
complemented by the formulation of a special plan, or relevant 
specifications within a wider plan. Thus, with the first two, 
action in both administrative and corporate domains is secured, 
while the third provides the goals for this action. Corporations 
do not conduct their own policies, unless very powerful (JNR: 
Shinkansen!)--but even then they are still entirely subject to 
their supervising bodies in main decisions (e.g., fares: Until 
the end of 1977 the Diet approval was needed to change the trans- 
portation fares, since then only the Transportation Minister's 

approval is needed), and largely dependent financially--they 
rather pursue their own corporate goals and eventually work on 
broadening of their roles. Thei response, however, to the out- 
side market is usually very limited. 
7.2.3 Private Sector of the Economy 
Different roles are played by two distinct actor groups in 
this category: big manufacturing, trading and retail establish- 
ments which represent core areas of PCB on the one hand, and 
medium and small industries and trading firms of local character 
on the other. It, is often said that there exists in Japan a deep 
structural and market-presence dichotomy between the two groups. 
Together with a tendency towards the concentration and growth of 
huge multi-branch, multi-activity concerns (accounting for the 
vast majority of Japan's output, facilitating the introduction 
of new technology, managerial techniques etc.), there is a per- 
sisting presence of a multitude of small establishment, especially 
in peripheral regions. The latter utilize techniques and proce- 
dures often unchanged from generation to generation. 
Capacity and mobility make from the first group the main driv- 
ing factor (national!) gowth. It is their investments, output 
and employment that activate the economy. They can also respond 
positively to government regional policies. Without inducing big 
business, the success of such policies is impossible, at least in 
direct physical and monetary measures. 
The vision of Tanaka's Plan was accepted by big business, 
and this also constituted its success, although the acceptance 
was given, not so much to the spatial, as to the scale and tech- 
nological advancement dimension of the plan. It must, however, 
be remembered that even if "relocated", such businesses admin- 
istratively, culturally and also profit-wise tend to the center 
and may, in the long run, not contribute to an essentially re- 
gional activation. They have all the advantages of agglomeration 
economies and expand down the PCB and into hinterlands. New Towns, 
if providing enough prospects, cal also constitute a new frontier. 
As already mentioned, Shinkansen with its unique passenger trans- 
portation constituted such means of "enlarging the center" and 
was welcomed by big businesses thoughnotbymedium andsmallbusinesses. 
T a b l e  7 . 8  T a b l e  o f  C o r p o r a t i o n s  R e l e v a n t  f o r  R e g i o n a l  Deve lo1 ; lnen t  
S o u r c e :  1171 
C l a s s i  E i c a t i o n  
K o s h a  
K o d a n  
J l y y o d a n  
K o k o  
T o k u s h u  
(;a i s l l a  
G e n e r a l  P u r p o s e  
J a p a n e s e  N a t i o n a l  R a i l w a y s  
J a p a n  R a i l w a y  C o n s t r u c t j o n  C o r p o r a t i o n  
J a p a n  t l i y h w a y  P u b l i c  C o r p o r a t i o n  
J a p a n  H o u s i n g  C o r p o r a t i o n  
New Town D e v e l o p m e n t  P u b l i c  C o r p o r a t i o n  
Water R e s o u r c e s  D e v e l o p l n e n t  C o r p o r a t i o n  
A g r i c u l t u r a l  L a n d  D e v e l o p m e n t  P u b 1  l c  
C o r p o r a t i o n  
( J a p a n  R e g i o n a l  L l e v e l o p n ~ e n t  C o r p o r a t i o n )  
S m a l l  B u s i n e s s  P r o m o t i o n  C o r p o r a t i o n  
S n l a l l e r  E n t e r l ~ r i s e  M u t u a l  A i d  P r o  j e c L s  
C o r p o r a t i o n  
H o u s i  n y  I .oan  C o r 1 ) o r a t i o n  
F i n a n c e  C o r p o r a C i o n  o f  1 , o c a l  P u b l i c  
E n t e r p r i s e  
Sma 11 F i n a n c e  c o r p o r a -  
b u s i n e s s  { c r e d i t  i n s u r a n c e )  t i o n s  
S m a l l  B u s i n e s s  I n v r s C n l e n  t C o . ,  L t d .  ( 3 )  
S p e c i a l  P u r p o s e  
T o k y o  E x p r e s s w a y  P u b l i c  C o r p o r a t i o n s  
H a n s h i n  S u p e r - H i g h w a y  C o r p o r a t l o n  
I l o n s h u - S h i k o k u  B r i d g e  A u t h o r i t y  
New T o k y o  I n t e r n a t i o r ~ a l  A i r p o r t  
C o r p o r a  t i o n  
K e i h i n  P o r t  D e v e l o p m e n t  A u t h o r i t y  
H a n s h i n  P o r t  D e v e l o p n l e n t  A u t h o r i t - y  
I l a c l ~ i r o g a t a  New C o m m u n i t y  U c v r  l u p -  
men t C o r p o r a t i o n  
l l o k k a i d o  a n d  T o l ~ u k u  D e v e l o p n l e n t  
C o r p o r a t i o n  
O k i n a w a  D e v e l o p m e n t  F i n a n c e  
C o r p o r a t i o n  
T o h o k u  D i s k r i c t  D e v e l o p n ~ e n t  C o . ,  
O k i n a w a  E l e c t r i c  P o w e r  C o . ,  I . t d .  
Medium and small industries provide social, cultural and, 
in peripheral regions, also economic complements which were valu- 
able and necessary for a balanced social life. In fact, appro- 
priate activation of such local establishments, e.g., through 
adequateinfrastructuralchanges as coupled with the introduction 
of big business, may have really long-lasting consequences for 
the region. 
7.2.4 Local Government 
From 1947 on (see Table 7.2) governors of prefectures have 
been elected and no longer appointed. The personality of the 
governor chosen in a direct election (very often several times 
running) constitutes an important element in Japanese regional 
and national political life. Local bodies in prefectures and 
municipalities can enact by-laws and regulations and levy local 
taxes. They can (and do on an important scale) organize public 
work corporations, public enterprises and render administrative 
services. Many prefectures formulate their own Comprehensive 
Development Plans taking into account national plans and regional 
needs and thus try to force their own policies. Although the 
autonomy of localities has progressed since World War 11, there 
is a certain amount of dissatisfaction with the speed of this 
progress in the regions. 
A n  important percentage of staff comes from central insti- 
tutions (e.g., a number of heads of planning departments). Local 
tax ( [ 4 1  and Table 7.9 here) covers about 33% of the local budget, 
while about 35-40% has to come from'the central government, not 
only through routine redistribution, but also along with certain 
assigned functions. Such (average) level of financial assistance 
is often (in regions) said to be sufficient to ensure dependence 
of localities. Economic operations of localities are strictly 
regulated and confined to the direct execution of prescribed 
works and functions. Their sphere of competence in transporta- 
tion and other infrastructural activities seems to be restrained 
by the intervention of the MOT and the MoC to local items of low 
interregional significance. As far as higher priority projects 
are concerned experience says that the localities have been able 
to change some of its features, but never taken part in active 
preparation. Vetoes have been imposed by inhabitants rather 
than by authorities. Although much effort is devoted to land- 
use and urban planning there seem to be few controls on the im- 
plementation on these plans. Perhaps only in the domain of the 
environment do local bodies find appropriate conditions for the 
formulation, implementation and propagation of their own policies. 
Such a two-sided view certainly does provide adequate dia- 
lectics for the dynamization of relations between the central 
government and localities. In reality, the margins available 
to local bodies have evidently been large enough to provide an 
opportunity for gaining strength and social recognition. It is 
a more and more widely spreading view that, in order to effectively 
formulate and implement regional policies, prefectures have to be 
merged or to form coalitions representing coherent regions, signi- 
ficant with regard to the country's structure, e.g., Pacific Coast 
Belt and its components. 
Table 7 . 9  Level and Percent Distribution of Revenues for Cities, 
Towns and Villages, 1 9 7 0  
Total Revenue 
Local Taxes 
Transferred Tax for Local 
Government 
Local Allocation Tax 
Treasury Disbursements 
Prefectural Disbursements 
Local Bonds 
Rents, Fees and Changes 
Miscellaneous 
Source: [ 4 1  
(billions of Yen) 
4 , 5 3 5  
1 , 4 8 5  
1 4  
8 3 5  
5 2 9  
2 4 5  
4 3 1  
1 6 9  
a 2 7  
(percent 
1 0 0 . 0  
3 2 . 7 4  
0 . 3 0  
1 8 . 4 1  
1 1  . 6 7  
5 . 4 1  
9 . 5 1  
3 . 7 3  
1 8 . 2 4  
7 . 2 . 5  Citizens 
It is principally assumed that the values of inhabitants, 
whether in areas served by Shinkansen or other areas, should be 
adequately represented by some of the previously characterized 
actors, manipulating instruments adequate for the effective in- 
tegration of these values into final policies and decisions. 
Actually, in many cases citizens have to resort to more general 
mechanisms, judicial or analogous. Demands or complaints are 
being deposed with appropriate bodies. In the more serious 
cases a group court trial against a disruptive project may be 
organized. mrther even than that--extra-legal actions may be 
organized by lmpactees and taken up by opposition movements, as 
happened in the Narita airport case. 
As previously mentioned in the paradigm presentation the 
change of value expression has covered the nonlinearly growing 
portion of the population (Figure 7 . 1 3 ) .  The bifurcation point, 
Total of 
reqistared complaintsj 
on p l l u t i o n  
- 1 (1960 - 1CO) / i 
Figure 7 . 1 3  CHANGES IN REALITY AND IN VALUES 
Source: White Paper on Environment, Environmental Agency, 1976 .  
it seems, has not been passed, however, and a difficult compro- 
mise of securing steady growth together with a habitable environ- 
ment and autonomous social and cultural governability will have 
to be achieved. U-turns and movement into suburban hinterlands 
may be highly correlated with a wish to preserve the same or an 
increasingly traditionally conceived level of life. 
7.3 Issues 
In the overview of seven distinct issues--as for actors-- 
without explicit structuring an effort was made to represent the: 
- relation of a given issue to others characterized: 
- the main promoters and impactees (with reasons for 
being positively or negatively affected); 
- the main "operators" influencing the.state of this 
issue; 
- and finally, dependence of the state of this issue 
upon the Shinkansen development. 
Throughout the section references will be made to the para- 
digm introduced at the outset of the present chapter. 
7.3.1 National vs. Regional Growth (Efficiency vs. Equity) 
As already mentioned when giving a rough introduction of 
issues appearing with the growth of economy and the progressing 
construction and planning of Shinkansen, most of the problems can 
be looked at from the perspective of the separation of benefiters 
and losers. In this particular issue such separation finds its 
reflection at the highest level of aggregation, in the sense of 
aggregating users and beneficiaries vs. impactees and losers 
across societal groups and across geographic dimension and com- 
paring their costs and benefits with those pertinent to the whole 
of national economy. 
The above two goals have been given varying importance over 
the course of time. According to the paradigm, their mutual in- 
hibitory influence grows with the achievement of the higher placed 
one. Historically evolving difference of priority between the two 
to some extent reflects this mutual influence. Starting with the 
Meiji Restoration one can see how distance in priorities gets larger, 
reaches a certain plateau and then slowly declines with a sharp 
downwards dive just after World War I1 when there were unfavorable 
conditions for concentrated national growth. The two goals' evo- 
lution lines get rectified afterwards but increasing externalities 
in the economic sense of the word cause their steady convergence 
which in the early 70's almost reaches identification of the two 
goals both in their priority and, more important, their signifi- 
cance. (This points out the moment when expression of values be- 
comes more uniform. ) 
At present, there exlst two opposing views on the subject. 
The first one is connected with the Shinzenso and subsequent long- 
term development formulae and postulates that equity will at 
present not hinder national efficiency. For an effective equity- 
promotion policy the efficiency in terns of national output can 
be lowered by about 2-3 percentage points according to this 
opinion. Such a situation would indicate the feasibility of a 
"promote equity without hindering efficiency" policy. reported 
to have existed in the late 60's and early 70's. This policy 
would not be feasible, however, if the second opinion, heralded 
by another group, were true--i.e., that an effective equity- 
promotion policy would yield a loss of 15-30% in growth [20]. 
This amounts to evidence that concentration and subsequent urban- 
ization have not yet (in spite of soaring indices far higher than 
for other developed countries) entered into the phase of diseconomies 
(see the behaviour of the disparity index of production income 
per employee in Figure 7.1, for corroboration of this view). What 
these two opinions mean to the state of other issues can be seen 
easily from the formulation of these other issues further on. 
Anyvay, in the present lower growth situation the gap persists. 
Of course, the economies and diseconomies differ for various 
actors and only through their social and economic interrelations 
may they ultimately move in parallel through the paradigm-generated 
time sequence though not at the same levels and not quite in the 
same phase. Therefore, the proponents and impactees of various 
policies with regard to Efficiency vs. Equity differ even within 
the same regions. While it nay still be argued that for the big 
business and for effective sectoral economies concentration may 
still offer important advantages: the increments of growth thus 
generated will not add sufficiently to the well-being of inhab- 
itants so as to offset the negative phenomena (congestion, pollu- 
tion, domination). It applies to interregional distinction to an 
even greater extent. In a characteristic way this situation is 
reflected in options offered to the JNR and the JRCC, both repre- 
senting MOT. While the second could incline very favorably to 
the construction of new Shinkansen lines, as fostering its strength 
and activity, the JNR could not be so favorably since the distant 
lines will incur further deficit. The medium-scale or even small 
localities however are on average very positive to the introduction 
of Shinkansen, mainly for reasons related to image and not neces- 
sarily because of economic or social cost/benefit considerations 
which may show a risk of net loss or even instability. Thus, while 
central areas refute further unconditioned concentration and growth 
and the costs incurred are rising, the peripheral areas welcome often 
the acceleration and they offer important latent capacities, shown 
in Table 7.6. This adds to a change of potential ln the Efficiency 
vs. Equity controversy. 
7.3.2 Industrial Location 
This and some of the following points nay be treated as supple- 
ments or sub-points to the previous nore qeneral one. They are 
distinguished here because they have a clear, easily analyzable 
character and are often treated as self-standing policy areas. 
The pattern of industrial location (and by that we mean here 
the location of big industries) is one of decisive factors in de- 
fining the state of the first issue. It is this factor that closes 
the feedback loop: based on the opinion as to generalized effi- 
ciency/inefficiency of concentratlon/dispersion of activities the 
locational policies are formulated. Once these decisions are made, 
they shape the opinions as to the state of E vs. E problem, and 
when implemented--through increments to agglomeration (dis) econ- 
omies--the real state of E vs. E. 
As mentioned already, the major role in this domain in the 
shaping of opinions and the execution of policies is played by 
MITI. Its policies may coincide or clash with the existing trends 
ofvarious actors. Insofar as it relies, to a large extent, on 
such indices as labor efficiency and improvements in the pro- 
duction functions through capital investments and innovations, 
this will not, in general, counter the trends of big industries. 
Normally, amendnents will be made where necessary to offset these 
negative externalities which may be overlooked by industry thus 
promoting accelerated technical change and the spread of concen- 
tration. The Shinkansen has contributed to this spread of con- 
centration and creation of new locational capacities by raising 
the limits (or pushing up the saturating curves). This broadening 
of the locational margin applies, though, more to capacities in 
place than to the opening of new sites. The latter may perhaps 
be applicable to big wholesale retail or service activities. 
(The minor importance station-front location capacities do belong 
here insofar as they lead in the big central service and leisure- 
time establishments, since for the local small and medium scale 
business the new capacities opened are fairly limited and do not 
provide any development push. As such they will be touched upon 
indirectly in issues of stability and local separation of benefits 
and losses). There is no practical experience showing evidence 
of correlation (whether in planning or in actual developments) 
between Shinkansen and the performance of new cities, consoliaa- 
tion areas or other deconcentration policies based on creation of 
adjacent or self-sufficient growth poles. Shinkansen does not 
apparently directly relocate big industry as it does not carry 
freight and its passengers are not the everyday labor force com- 
muters. It nevertheless facilitates inroads into the periphery 
(in future plans), and through indirect influences--innovations, 
general activation--may ultimately lead to preparation of new 
siting capacities for an invasion from the centers. 
7.3.3 Redistribution of the Social Overhead Capital 
Social Overhead Capital (SOC) represents another factor shap- 
ing the E vs. E issue. According to previous discussion on the 
significance of SOC it may act in either direction, depending on 
the category (Table 7.3) and regional allocation. SOC represents 
various types of infrastructure and as such can be estimated for 
its contribution to production functions, both for the whole of 
the country and for individual regions. Although physically neces- 
sary for any development it has, it seems, less input into the pro- 
duction function then the technical progress. Translated into 
Japanese reality the question may therefore be asked, whose capital 
investment and other input is more important (once a minimal level 
has been guaranteed for starting the growth curve)--MoC's and MOT'S 
or MITI's? What are their relative weights and what are the sub- 
stitutability rates for significance in national vs. regional growth? 
This clear cut problem is however, somewhat complicated by at least 
two-way relations between the two domains. The first is the crea- 
tion of siting capacities through infrastructure investments and 
the channeling of innovations by existing infrastructure and by 
the very fact of its construction. It is the recognition of the 
strength of these relations that made the "Tanaka Plan" relatively 
popular with big industry. 
As outlined in the historical overview, initially SOC, although 
heralded as an instrument of social policy, has had significance of 
indirectly productive investment (Table 7 . 3 ) .  The emphasis slowly 
moved towards "more social" SOC categories. It is imperative, for 
appropriate investment inducement and innovation enhancelemt, to 
program a comprehensive and integrated SOC policy with regard to 
various categories and mix of modes within the catecjories and their 
mutal interrelations. It should be added here that such an "ideal" 
SOC composition would not be intended to lead to a complete homo- 
genization of regions, as there are differing regional character- 
istics at stake which offer various development potentials, to be 
opened by the injections of appropriate SOC package. 
7 . 3 . 4  Interregional Accessibilitv 
This issue is a derivative (or strictly speaking: integral) 
of the previous one and provides a link to the first issue men- 
tioned here. Accessibility, if treated formally, may be entered 
as disembodied into the production function (see [S], both for 
national and regional outputs. Its contribution to the E vs. E 
controversy depends upon actual configuration, i.e., real possi- 
bilities of utilizing facilities from other regions (on the physical 
level) or utilizing information and other abstract assets of other 
regions. 
Of course, with the increase of SOC volume and the spread of 
the distribution area, the accessibility rises and location capa- 
cities also increase. For any deemed optimal growth rate or minimum 
level of accessibility with specified configuration, there exists 
an optimal mix of transportation and communication media, and there- 
fore an optimal program for SOC volume and distribution over time. 
Limited implementation possibilities add an important aspect to 
this (again, seemingly clear-cut) problem. Because these limita- 
tions (as compared to evolving goals) will persist at any point 
in time, but the social situations and technically feasible options 
will change, it may not be necessary or even optimal to force an 
absolute minimization of average accessibility time for some avail- 
able mode mix (e.g., maximum of Shinkansen and air transport so as 
to decrease travelling time between any two points in Japan 3 or 4 
hours). This, again, brings one back to the question of integrated 
transportation system planning or the question of cptimal influenc- 
ing the (quasi- ) market development of transportation business. 
Besides the problem of mix, there is also the problem of geographi- 
cal configuration and geographically varying needs as to accessibil- 
ity expressed by various actors (e.g., citizens of capital and core 
areas vs. big central business vs. local business, three different 
accessibility valuations). It is in this perspective that the in- 
teraction of the future (7000 km7 9000km?) Shinkansen with users 
and with other modes should be analyzed. 
7 . 3 . 5  Urbanization and Urban Sprawl 
Urbanization, although presenting similar associations with 
the "habitat pattern" of the chapter on national problems, is un- 
derstood here in a more modest manner: not as a prescriptive image 
of the whole of Japan, but rather as a local phenomenon, following 
a certain path of the growth of the nation, certainly not directly 
affecting national subsystem and controllable through regionalized 
measures. 
This issue is closely related to concentration: it is a side- 
effect. As such, it results indirectly from the state of issues 2, 
3 and 4 characterized before, which means that it is not a subject 
of policy choices, but rather their weakly-related product. Urban- 
ization in itself does produce a part of agglomeration economies 
for industries and certainly some advantages of inhabitants. These 
advantages for inhabitants are being gradually offset by overdevelop- 
ment of the positive feed-back loop in concentration. The increasing 
negative effects are individuaily dealt with by inhabitants which 
triggers off urban sprawl. The positive growth feedback is weakened. 
While it is obvious that relative differences among regions in growth 
potentials (economies) get diminished, there is very little evidence 
that the general spread of economies actually occurs (see Fig. 7.4: 
behavior of production income/employee index). Appropriate channell- 
ing of concentration is supposed to find a balance between economies 
and diseconomies of an agglomeration. Certainly, the optimum inter- 
regional and intercenter channelling strategy would yield different 
magnitude for inhabitants and for industries. It is in the context 
of such channelling that the role of Shinkansen is to be seen. Shin- 
kansen certainly contributed to the urbanization of Pacific Coast Belt 
along the trends of natural changes, as illustrated by Fig. 7.11, i.e., 
persisting sharpening of absolute discrepancies between core and peri- 
pheral areas, but with growing significance of hinterland. Shinkansen 
addresses itself to a hierarchy of centers: spreading the core cen- 
ters' influences (of big establishments), it transmits through rnedium- 
size centers influence and functions (see Fig. 7.14). Conversely, it 
adds to very high diseconomies of capital and core areas' inhabitants. 
However, the urbanization effect on small centers, because of the small 
opportunity 
city" 
j Influence (direct or 
induced) of Shinkansen Benefit utilization potential 
Figure 7.14 HIERARCHY OF CE;:JTEP.S AND THE SHINKANSEN 
margin of r o u t i n e  i n f l u e n c e s  ( in fo rmat ion ,  c u l t u r e ,  a d m i n i s t r a t i o n )  
l a r g e l y  depends upon s p e c i f i c  s i t u a t i o n s  and o p p o r t u n i t i e s  of t h e  
c e n t e r .  
The narrow and c e n t r a l  r o l e  of Shinkansen makes i t s  i n f l u e n c e  
upon t h e  u r b a n i z a t i o n  of co re  a r e a s v e r y i n d i r e c t  and marginal .  The 
same "volume" of i n f l u e n c e  may, however, be d e c i s i v e  f o r  smal l  and 
sma l l  and even medium-sized c i t i e s .  
7 . 3 . 6  Regional S t a b i l i t y  
The previous  i s s u e  touched t h e  problem of i n f l u e n c e  which an 
e x t e r n a l  s t imulus  ( i n f r a s t r u c t u r a l  inves tment  and ope ra t ion  of a  
p r o j e c t )  e x e r t s  on t h e  i n t e r n a l  dynamics of t h e  r e g i o n a l  subsystem. 
Such e x t e r n a l  i n t e r v e n t i o n  may be a p p l i e d  t o  a p p r o p r i a t e l y  d r i v e  
( c o n t r o l )  t h e  dynamic behavior  of t h e  subsystem. T h i s ,  however, 
poses  t h e  q u e s t i o n  o f  subsystem's  s t a b i l i t y  wit!! r ega rd  t o  t h e s e  
e x t e r n a l  s t i m u l i .  ( C e r t a i n l y ,  t h e r e  a l s o  e x i s t s  t h e  q u e s t i o n  of 
s t a b i l i t y  i n  t h e  absence  of such s t i m u l i .  More g e n e r a l  p o l i c i e s ,  
i n  t h i s  c a s e  c o n c e n t r a t i o n ,  may have s e v e r e  r e g i o n a l  s t a b i l i t y  
i m p l i c a t i o n s  i n  terms of dynamic behavior  of urban economies and 
diseconomies; Quest ions  o f  t h i s  k i n d ,  though, a r e  t o o  g e n e r a l ,  
and do n o t  c o n s t i t u t e  t h e  o b j e c t  o f  t h e  p r e s e n t  s t u d y . )  Observed 
ove r  t h e  t ime span o f  10-20 y e a r s  t h e  subsystem may move a long a  
c e r t a i n  r e l a t i v e l y  s t a b l e  t r a j e c t o r y ,  i n  which t h e  i n t r o d u c t i o n  
of a  Shinkansen- l ike  e lement  may provoke impor tant  p e r t u r b a t i o n s .  
Such p e r t u r b a t i o n s ,  i f  g r e a t  enough cou ld ,  over  a long p e r i o d ,  
e n t i r e l y  d e s t a b i l i z e  t h e  subsystem ( s e e  [61  f o r  a  modeled example 
of a  v i r t u a l l y  complete d ra inage  o f  h i g h e r  f u n c t i o n s  from a  sma l l e r  
c i t y  on t h e  Shinkansen l i n e  t o  t h e  c o r e  c i t y  nearby--100 km--and 
[ l 3 I  f o r  some a c t u a l  c o r r o b o r a t i o n  o f  t h i s  p o s s i b i l i t y )  . It  can 
t h e r e f o r e  be i n f e r r e d  t h a t  t h e r e  i s  a  c e r t a i n  degree  o f  soc io -  
economic r e s i l i e n c e  i n h e r e n t  t o  t h e  subsystem and when t h i s  i s  
su rpassed  then  a  c a t a s t r o p h e  r e s u l t s  i n  t h e  sense  of q u a l i t a t i v e  
change wit!!in t h e  subsystem. Th i s  q u a l i t a t i v e  change may, however, 
have two d i f f e r e n t  c h a r a c t e r s :  i n  t h e  f i r s t  c a s e  t h e  "Shinkansen" 
i n t r o d u c e s  and induces  inf low of e lements  which c o n s t i t u t e  t h e  
b a s i s  f o r  t h e  "new" subsystem and t h e  c a t a s t r o p h e  mentioned,  marks 
t h e  passage from t h e  "old"  i n t o  t h e  "new" system s t r u c t u r e  and be- 
h a v i o r .  I n  t h e  second c a s e  i n s t e a d  o f  i n j e c t e d  i n f r a s t r u c t u r e  t h e  
"o ld"  system c o l l a p s e s  t o  a s u b s i s t e n c e  l e v e l  and t h e  "new" one 
does n o t  emerge ( s e e  F igure  7 . 1  5)  . 
Xaqnrrude and type of change 
growth volume 
c a r r y i n g  capac- I \ 
i t y  of t h e  
r e g  lon  
/I /-a 
d 
D i f f e r e n c e  cf 
i n t e r v e n t i o n  
c h a r a c t e r  wi th  
r e q i c n a l  g r o f i i e  
Investment i u b s t i t u t i c n  Replacement J r a i n a g e  
: c h a r a c t e r  and volume of 
volume a d d i t i o n s  i n t e r r e n c i o n  
r e l a t e d  t o  
r e g i o n a l  earring :induced changes 
c a p a c i t y  
d i f f e r e n c e  i n  c h a r a c t e r  
hetween t h e  i n t e r v e n t i o n  
and t h e  reg ;onls  a c t i v i t i e s  
a. Quick growth w i t h  c a p a c i t y  p e r t u r b a t i o n s  ( i n v e s t s e n t  a t 0  
e x l s t i n g  activities). 
b. Quick growth wi th  t r a n s i t i o n  p e r i o d  ( s h i f t  o v e r  t o  
s u b s t i t u t i v e  a c t i v i t i e s ) .  
c .  Quick grod w i t h  r e s t r u c t u r a t i o n  a c t i v i t y  replacement 
(may l e a d  t o  c a t a s t r o p h e  f i r s t  t y p e ) .  
d .  Abandanment ( c a t a s t r o p h e  t y p e  two - d r a i n a g e  of  
activities and f a c t o r s 1  . 
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Of course, the second type of catastrophe is not advantageous 
for any actor; in the case, therefore, of a risk of surpassing the 
resilience threshold, precautions should be taken to ensure that 
the "old" system absorbs the stimuli or that the changes force the 
system into the new mode. As pointed out by several studies ([6], 
[ 7 ] )  and also by actual experience, there may be cases where ensur- 
ing of no-overall-net-loss behavior may be difficult. Very charact- 
eristic is the opposition in the cases of Kyoto and Nagoya. While 
representatives of Kyoto were not very favorable towards Shinkansen, 
existence of a treasury of non-importable goods in the city and its 
vicinity secured a steady inflow of benefits. On the other hand, 
Nagoya, the center of a dynamically developing area in the late 
50's and in the 60's, welcomed the Shinkansen, which turned out 
to be a negative factor, depriving Nagoya of the importable higher- 
level functions. With regard to these functions a collapse could 
therefore be registered. This however, does not preclude a possi- 
bility of taking appropriate measures against such occurrences, and 
also it does not preclude continuation of other kinds of growth (e. 
g.,population, labor force), which can in a long-range perspective 
constitute the basis for "rebirth." 
In addition to questions asked for the accessibility issue, 
as related to both general location and SOC issues, there is there- 
fore the question of Shinkansen vs. centers hierarchy programming 
thatwould yieldoptimal economic results still ensuringadequate stability. 
7.3.7 Local separation of benefits and losses 
The question of stability was addressed to certain aggregate 
categories, such as change of modes, inflow of capital, shifts in 
activities and in land-use pattern, outflow of customers and the 
like. Now, besides these aggregates there are other, more partic- 
ular expressions of interest which add to the stability issue, but 
also partly to urbanization. 
The most explicit case is for the station-area trade and ser- 
vice establishments as opposed to inhabitants of areas adjacent 
to the line and far from the station. The situation of the latter 
is dealt with by compensation, relocation etc. procedure, costs of 
such actions may go as high as 12 - 13% of investment for Shinkansen 
(which is, however, topped by 20 - 33% for expressways). This money, 
however, cannot just be regarded as being given away to rank-and- 
file citizens. It is, in a way, an investment into mostly bene- 
fitting industries and other establishments. The problem there- 
fore arises of securing that the investment results in an appro- 
priate distribution of benefits among the local's residents. 
This situation is, obviously, a simile of E vs. E controversy. 
The disadvantaqes produced by growth-promoting elements must at 
least be compensated to "previous-conditions" Level. This alone, 
however, does not ensure equal distribution of positive growth 
effects. To what extent the equalization should be forced [more 
compensation (the present issue of local separation) or more re- 
gional investment, the issue of efficiency vs. equity] without 
hindering the growth itself, and how to channel agglomeration 
economies and alleviate congestion and other highly-urbanized 
area problems are the questions which are repeated at this lowest 
level of social and economic phenomena. Balanced policies must 
be found for each case separately, with due check-out as to whether 
they can at all be found with rational outlays for an intervention 
into local system of the Shinkansen's scale. 
7.4 Interrelations 
The perspective taken in this study stipulates that there be 
no attempt made at a unitary assessment of the reglonal subsystems 
development related to Shinkansen program based upon a chosen un- 
ique criterion of program's efficiency and effectiveness. Rather, 
the variety of possible evaluation criteria pertaining to differing 
interests of actor groupings is implied. These actor groupings, 
illustrated in Figure 7.16 are directly related to some broader 
value areas (with which the actors' values are consistent) con- 
nected mainly with the levels of socio-economic organization that 
1 
can be addressed by appropriate economic analyses. Thus, the 
analysis of termporal changes in inter- and intra-regional rela- 
1 
National macro models operating on GNP-type indices as pertain- 
ing to "national" actors, interregional 1/0 and 1/0 surrogate 
models with interregional allocation and shift indicators re- 
ferring to "interregional" actors' interests, urban or,regional 
growth models, etc. 
tions may show what impact these particular actors had and/or will 
have to bear under given functioning of the economic mechanism. 
The latter, however, is to a large degree dependent upon economic 
instruments operated by the actors. Existing models and economic 
analyses do not point out possible ways of functioning of the inter- 
actor instrumental interplay and that is also why the present study, 
besides emphasizing the multi-value character of socio-economic 
changes generated by a program, also stresses the necessity of 
identifying the dynamics of societal decision processes. An out- 
line for the analysis explicitly taking into account both of these 
with some illustration for the Japanese case is given in Appendix 1. 
Such a study is necessary if an attempt to evaluate and design the 
program and its management is made. 
Sectoral  
f A 3 
National 1 Min. of :?in. o f  Yin. o f  Xin. o f  B i g  Finance International :ransport Construe- Central Trade and t i o n  Business Industry JNR 
Econunic 
Planning 
Agency 
:.lln. o f  
I n t e r  Home 
Regional Affa irs  
National 
Land 
Agency 
Regional Prefectural  
Authori t ies  
Xunicipal 
Authori t ies  
Users 
Regional 
Business 
Small 
Local 3es idents  
Business 
Figure 7.16 VALUE AREAS AND THEIR ilLPRESEN7':\TIVES 
For an external expert it gives the only change to evaluate 
the system if he does not want to use his own arbitrary evaluation 
criterion insofar as it allows for assessment of internal consis- 
tency of the system (program shape and management) with existing 
values and ~nstruments. On the other hand, for internal purposes 
adequate recognition and inclusion of various actors' values and 
instruments and impacts borne by them resulting from changes in 
states of issues brought about by program's functioning can safe- 
guard against costly modifications in on-going or even finished 
projects when overloaded or bypassed groups over-react to late- 
perceived threats. 
If the above view were taken, one of the subsequent conclu- 
sions would conslst in stipulating an appropriate representation 
of all constituent value areas. For the subsystem looked at in 
this chapter this would first of all mean adequately strong re- 
presentation of regional interests. 
Place of Regions in Interaction Structure 
The first difficalty one meets with in assessing the above 
is connectedwith the very definition of the regions of Japan (see 
Figure 7.17). Besides the "basic regions," their "sub-divisions" 
and "alternative" divisions shown in Figure 7.1 together with 
corresponding sources, there is further evidence of uncertainty 
and variety of opinions as to regions definitions. 
boundar~es between 
basic regions of 
Exhibit 1 
alternative boundary 
- - - - - - - - -  between Kanto and 
Chubu 
various bcundaries 
- - - -  between alternative 
subdivisions 
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2. Tohoku 
3. Kanto 3 1. Kita-Kanto 32. llinami-Kanto 
4 .  Chubu 41. Hokuriku 42. Tokai 42'. Tosan 
5. Kinki 51. Chukyo 52. Coastal Kinki 
6. Chugoku 
F i r s t l y ,  a s  s t a t e d  i n  (81 ,  p.22,  t h e  r e g i o n a l  and p re fec . tu ra1  
d a t a  a r e  n o t  q u i t e  f i n a l  and correct because  of " a r e a s  i n  d i s p u t e . "  
I n  [ S ] ,  p.14,  a  procedure is  o u t l i n e d  f o r  s e t t i n g  t h e  boundary 
d i s p u t e s  between p r e f e c t u r e s  and such d i s p u t e s  a r e  r e p o r t e d  t o  be 
numerous. Being, on t h e  one hand,  a  proof f o r  a  r e l a t i v e l y  h igh 
degree  of autonomy of l o c a l  bod ie s  i n  Japan it nay b e  a  marginal  
problem f o r  de t e rmina t ion  o f  r e g i o n s ,  though on ly  inasmuch a s  t h e  
d i s p u t e s  may n o t  o c c u r  on r e g i o n s '  bo rde r s .  "Assignment,"  however, 
of p r e f e c t u r e s  t o  r e g i o n s  is  by no means d e f i n i t e ,  which adds t o  
i n t e r - p r e f e c t u r a l  u n c e r t a i n t y  i n  making t h e  r e g i o n a l  d e l i n e a t i o n  
fuzzy.  Bes ides  d i f f e r e n c e s  mentioned i n  F igu re  7.1, one may c i t e  
a  f o o t n o t e  from [ 2 1 ] ,  p . 1 3 , s t a t i n g t h a t  "Kinki  and Chubu r e g i o n s  
o v e r l a p  i n  t h r e e  p r e f e c t u r e s :  Fukui ,  Shiga  and Hie ."  On t h e  
t o p ,  t h e r e  i s  t h e  d i f f e r i n g  nunber o f  r e g i o n s ,  even obv ious ly  
t r e a t e d  a s  " b a s i c  o n e s , "  e .g .  d i s t i n c t i o n  o f  Hokuriku ([221 and 
list o f  c o u n c i l s  h e r e ,  Tab le  7.71 o r  i ts  i n c l u s i o n  i n t o  Chubu 
(or/and Kantol --see [9]. 
Perhaps ,  however, the above u n c e r t a i n t i e s  do  n o t  p l a y  any 
major r o l e ,  and,  even more, t h e y  p o i n t  o u t  t h e  r e l a t i v e  i n s i g n i f -  
i c a n c e  o f  r e g i o n ' s  d e l i n e a t i o n s .  I n  f a c t  r e g i o n s  a r e  n o t  accounted  
f o r  h e r e  a s  a c t o r s .  '-They appear  o n l y  a s ' a g g r s g a t e  p l ann ing  and 
s t a t i s t i c a l  u n i t s  (it is c e r t a i n l y  d i f f i c u l t  somet ines  t o  list 
and e a s i l y  r ead  s t a t i s t i c s  f o r  a l l  of  47 p r e f e c t u r e s ) ,  based on 
c e r t a i n  t r a d i t i o n a l  p r e r e q u i s i t e s .  The two main ways i n  which 
they  a d m i n i s t r a t i v e l y  appear  a r e :  r e g i o n a l  bu reaus  of sone  
m i n i s t r i e s  t h a t ,  a s  i n d i c a t e d ,  do n o t  have any p o l i c y  i n f l u e n c e s ,  
and t h e  r e g i o n a l  p lanning d i v i s i o n  w i t h i n  N U ,  e l a b o r a t i n g  (Funda- 
menta l  Developnent)  p l a n  d r a f t s  and i s s u i n g  o p i n i o n s  w i t h  r e f e r -  
ence  t o  main h i g h l y  developed r e g i o n s .  The l a t t e r  b o d i e s  a l though  
having a  d e f i n i t e  i n p u t  i n t o  p o l i c y  fo rma t ion ,  a r e  e n t i r e l y  c u t  
o f f  from t h e  implementation.  Appropr i a t e  c o u n c i l s  a c t  o v e r  a  
l oop  t h a t  is  s t i l l  more d i s t a n t  from a c t u a l  d e c i s i o n s  (see 
Figure  7 . 1 2 ) .  For  some s p e c i a l  r eg ions  there a l s o  e x i s t  develop- 
ment promotion c o r p o r a t i o n s  (see l i s t  of  c o r p o r a t i o n s ,  Tab le  
7 . 8 ) .  As can  be  seen e a s i l y  from t h e  above ske tched  p i c t u r e  
t h e  i n d i v i d u a l  l i n k s  of r eg ion -o r i en ted  s o c i e t a l  system do .by  no 
means form a  cohe ren t  cha in .  A c a p a c i t y  f o r  c r e a t i n g  such a  
cha in  from s e p a r a t e  l i n k s  could  be  c r e a t e d  i f  p r e f e c t u r e s ,  
"belonging" to a region (where "belonging" would be defined by 
measures analogous to the ones applicable to prefectures them- 
selves as outlined in [ I 5 1  could have more direct input into 
regional plans of NLA. This sould at the same time constitute 
a connection between prefectural CDPs and national plans and wlll 
largely facilitate the coordination of prefectural prospects wlth 
ministerial planning. (For a multi-level systcq theory inspired 
analysis of the problems in Japanese regional planning systems 
see [ 3 3 ] . )  Furthermore if the "ministerial" regions corresponding 
to competent areas of their regional bureaus coincide with the 
above mentioned definitions of regions, then the coordination 
could be carried out down to the check-out of feasibility and 
actual implementation. Otherwise there can be no consequent and 
implementable regional policy, also with regard to transportation, 
as there could be no clear instruments for shaping the ?olicies 
both from above and from below. The existence of regions as 
intermediate policy-formation-focuses is necessary for the appro- 
3riate shaping of the transportation system, especially in the 
case of Shinkansen, as the competence and influence of prefectures 
in Shinkansen planning can only be utterly local, marginal to the 
whole of the program, entirely centrally designed. 
7.5 Conclusions 
In this final snort section a number of remarks will be set 
forth concerning the working of various regional policies in 
Gapan formulated and implemented in the last three decades, and 
also the working of Shinkansen in are-3rogram and program stages 
as one of the instr-ments of regional policies. It is of special 
importance to see how Shinkansen (devised and implemented as a 
project in its initial stages and then transformed or upgraded 
to a national program in the period of rapid growth) and other 
instruments can function with the situation of lower growth and 
creeping changes in value expressions. 
7.5.1. Regional Policies in Japan and Thelr Performance 
Throughout the chapter a number of legislative, indicative or 
fully inobligatory aoves or formulations have been mentioned which 
can be treated as utterances of certaln policies. 
Policy Expressions 
Autonomy (direct election and taxation system) 
Social Overhead Capital distribution 
Planning (Comprehensive Development Plans, 
Basic Development Plans, 
Prefectural Comprehensive Development Plans) 
Acts on land utilization, special areas and zones 
Development centers and zones 
Poly-grid formula 
Shinkansen (transportation, communication) 
Integrated regional grow-th? 
The above are listed in chronological order; they do 
obviously belong to various categories, however. And thus 1 and 3 
above represent subsequent steps of organizational policies while 
the other ones are seant to directly control concentration and move- 
ment of economies and thus foster "bettern growth. 
To these policy expressions certain goals correspond which 
can be translated into the language of issues introduced in this 
chapter. 
Policy Goals Awaited Direct Issue Changes 
1. Political equity: de- Equityt Regional stability+ 
centralization of power 
2. Improvement of infra- Efficiency Equity+ 
structure conditions Location t SOC : Accessi- 
bility + urbanization+ 
3. Rationalization and Overall indirect inprove- 
coordination ment 
4. Control of land use Location 4 Urbanization + 
5 .  Spread of economics Efficiency and Equity t 
Location' 7rAanizctioni 
6. Involvement of the Efficiency 9 Equity+ 
whole country in the Locationt Accessibility? 
qualitative change (Urbanization+) 
7. Spread of innovation, Accessibility t 
activation of peripheral 
regions 
8. Fostering of internal 
solutions 
Equityt Regional stabilityA 
Local separation4 
Actual performance of policies can be measured against specific 
indices oriented at issue change measurement. These indices corres- 
pond to some extent to perspectives taken by various actor groups 
in their evaluation of possible systems developments seen through 
issue changes. As such, they should be taken into account in the 
planning and design of the program both in its physical contents 
and in establishment of the management system. Their conjoint con- 
sideration stems not only from socio-technical necessities, but 
also from their actual interrelations (contribution, complementa- 
rity, substitution, competition, etc.) within the broad social 
value formation context. The information contents aspect of various 
indices should not be overlooked either (aggregate vs. specific 
indices) . 
Pol icy Performance Measures 
a. Efficiency: GNP, GNP/capita additions vs. investment, etc. 
Equity: discrepancy measures (standard deviation, the 
Hoover index, etc.) of regional personal and overall in- 
cones, of output and productivity. (Figure 7.4) 
Efficiency vs. Equity: mutual marginal costs over time. 
b. Location: spatial distribution of private investments, growth 
and productivity of various centers (Table 7 . 4 1 .  
c. SOC: shares in public investment and spatial distribution 
(Table 7.3). 
d. Accessibility: traffic and communications volume, general 
mobility (see Transportation and Railway chapters in this 
report as well as [S]). 
e. Urbanization: urban growth in pogulations and in areas, 
migrations (Table 7.5 and Figure 7.11 1 . 
f. Regional Stability; regional output and productivity increases, 
diversification of regional economy, especially the export 
base, its sensitivity to outside conditions (prices). 
g. Local Separation: numbers of users and impactees, consumers' 
surplus vs. (potential) compensation. 
(Hore data on the above are given in Appendix 2 dealing with 
models. ) 
As the more detailed considerations were already presented in 
the text only an overall assessment will be given here, centering 
around the measures listed above. 
The changes in Japanese regional subsystems are marked by 
progressing deconcentration, spread of economies and of urban areas 
within and on the frontier of the Pacific Coast Belt and metro- 
politan regions serving for maintenance of high national economic 
efficiency, accompanied by persisting disparity between these 
country's core areas and the rest of it. The gap is slowly being 
bridged in some important, but economically superficial inficators 
(incomes), while actual differences in regional economies (pro- 
ductivities) are still there. Such a situation, which canfiat be 
looked at as a fully positive one, certainly results partly from 
the fact that the internal system's forces (economies, implemen- 
tation systems) were far stronger then the policy instruments 
meant to control them. Actually, the policies worked much better 
(production, trade and service, population growth) where they 
coincided with the "natural" internal trends and worked ineffi- 
ciently where they had to "fight back" these trends because they 
reached too far beyond the frontier of economies. The "natural" 
trends cannot be regarded as negative per se, they should rather 
be appropriately channeled through creation of infrastructural 
bases for the spread of economies, so that with the least invest- 
ment and least marginal and nuisance externalities the largest 
growth rate can be achieved. This presupposes, however, that the 
mutual cost of growth and its externalities are established and 
made explicit. An adequate result of this kind can only be ob- 
tained through consideration of multi-value inter-actor societal 
relations. 
More tangible results of the regional policies could prob- 
ably be addressed if more direct and indirect investments were 
put into them. If, however, the investment were to be used more 
efficiently then either they would have to be coupled with stronger 
controls or, even more importantly, they would have to be made 
with full recognition of spatial and temporal changes in economies. 
7.5.2 The Shinkansen as a Regional Policy Instrument 
When speaking of a new transportation mode as a policy in- 
strument one should recall that transportation has two distinct 
systemic functions: the homeostatic one, for relieving tensions 
arising in the system and the strategic one, participatinginthe 
reshapement of the system in preparation to events which have 
not yet caused the tenslons to rise. The first function has, to 
some extent, triggered the introduction of Shinkansen to the To- 
kaido line: the supply/demand situation there was at the verge 
of a bottleneck. Further extensions, though, did not aim at the 
immediate resolution of supply/demand inbalances. They were aimed 
at strategic policy implementation. The sense of distinction of 
the two types of functions can more clearly be seen when one regards 
the relative significance of Shinkansen in its various stages. The 
effects of the Tokaido and Sanyo Shinkansen lines can hardly be re- 
traced on a macroeconomic level (the level of importance for Japan 
of the agglomerations through which it was routed), although its 
importance in purely traffic terms is immense. The future lines 
of Shinkansen will have much less traffic flow and will not be that 
necessary for the liquidation of bottlenecks, but their significance 
for deserved areas will be far greater then in the case of the first 
two pieces of line. Progressing development of the "New Trunk Lines", 
which initially made a contribution to national growth, will gradu- 
ally contribute more (Table 7.10) to regional growth up to a point 
of relative saturation of multiplier effect. To assure the appro- 
priate contribution to the regional growth, however, the Shinkansen 
program implementation must be adequately coupled with other accom- 
panying and complementary transportation and infrastructural invest- 
ments. Otherwise, while triggering certain growth, the injection 
of Shinkansen may provoke undesirable phenomena related to stability 
(whether with regard to own regional dynamics or external distur- 
bances). (Necessary precautions, relieving and opportunity-prepa- 
ration steps can only be made with sufficiently competent and per- 
suasive regional bodies having the capability of real program shap- 
ing and infrastructural adjustments in cooperation with industries. 
The argumentation presented when considering the uncertainty of 
regional delineations also went in this direction.) In its slow 
shift of contribution from national to regional growth, Shinkansen 
would therefore be following the main-stream of value expression 
changes in the societal system. 
It is with regard to relative regional tangibility of further 
extension of Shinkansen that it is essential to know with which 
schedule and accompanying/complementary actions the 7000 km Basic 
plan will be executed. Delays, as mentioned earlier may hinder 
the regional development in potentially "Shinkansenizable" areas 
to some extent, but may be beneficial to "non-Shinkansen-resilient" 
locales (let alone the budget). 
As far as further extensions go, one may refer here to ideas 
of "reshapement of the archipelago" in which an all-pervasive Shin- 
kansen, coupled with other transportation means and communication 
facilitation played an important role. These very ambitious ideas 
(i.e. the schedules and the future structures1 were feasible only 
with steady and very high growth rates (perhaps even higher than 
the ones prevailing when the ideas formulated). It is quite pos- 
sible, on the other hand, that pursuance of such policies with full 
force, i.e. transferring the core's growth-output to the whole of 
the country might not have given net ultimate benefit because of 
too big a discrepancy in relation to the pace of spatial economies 
and diseconomies. Thus, perhaps, a better tFme horizon could be 
chosen for the ideas by moving the achievement of the new shape 
further into the future. This has happened in reality, a felsible, 
but distant vision has been delayed simply by a less advantageous 
external situation. Decrease in free capacity and quicker dis- 
counting moved the new shape further off but then also introduced 
more flexibility into a practical realization of the idea. In re- 
lation to Shinkansen it may be said that new techniques could be 
available for the new time span (LEM), better coupling with other 
developing modes will be made possible and the realization of an 
all-Japan Shinkansen network will continue as it will parallel 
the development of societal trends. 
For a full, and not point-wise (considering individual lo- 
cations and individual actors within the area) assessment of the 
regional (but also national) significance of Shinkansen we must 
wait until the whole response gets deployed for these lines where 
it can really be retraced. In particular the response must be 
clearly seen through the recession effects. This response period 
must be sufficiently longer than the infrastructure injection time 
in order to get rid of the transitory period oscillations (see 
Figure 7.15). Because of all this it may be assumed that in about 
1985 (at the earliest), following the example of Stage I of the 
program, some definite conclusions will be reached and will facil- 
itate better realization of the subsequent stages of the national 
program with regional effects. 
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F o o t n o t e s  f o r  Tab l e  7.10 
Shinkansen  s t a g e s  
Length L ine  
-
A: Preprogram: 
Tokaido  and  Sanyo: % 1070 km 
8: S t a g e I :  
Tohoku (Morioka)  : % 500 km 
J o e t s u  ( N i i g a t a )  : % 300 km 
N a r i t a  ( N a r i t a )  : % 6 5 k m  
C: S t a g e  11: 
Tohoku I I n d  s t a g e  ?. 170 km 
(Aomori) : 
Hokkaido (Sapporo)  : ?. 370 km 
Hokuriku ( Takas ak i  - 
T o y a m  - Tsuruga  - 
Osaka) : -, 590 km 
Kyushu I (Nagasaki )  : " A  120 kq 
Kyushu I1 (Kagosnima): ?. 270 km 
-
1520 km 
T o t a l  l e n g t h  
D .  B a s i c  P l an :  % 7000 kin 
E.  F u r t h e r  e x t e n s i o n s ?  % 9000 km ? 
C o n t r i b u t i o n s  o f  Shinkansen  e x t e n s i o n s  t o  i s s u e  i n c r e m e n t s :  
+++ e s s e n t i a l  
++ i m p o r t a n t  
+ p o s i t i v e  
vo id  
- n e g a t i v e  
( + )  o r  ( - )  u n c e r t a i n  
Appendix 1 
7 A . 1  The Interaction Structure: An Outline for Analysis 
This Appendix constitutes an addendum, in order to justify 
some of what has been said before, and at the same time a blow-up, 
showing .more details in a quasi-rigorous frame, a shorthand of, 
or an introduction to a more in-depth analysis. 
A series of four tables will be shown, serving for the pre- 
sentation of perceptional interrelations between actors and issues, 
interaction of actors and finally policy stances of actors with 
regard to issues (for logical sequencing of tables, see Fig. 7A1.1). 
The first table, table aA (Table 7A1.1) shows actors' (rows) 
interests (entries) in various issue areas (columns). These in- 
terests result from direct consequences which arise within each 
issue area for the attainment of the actor's goals. In the most 
primitive case the interests linked with individual issues would 
represent elements (whether additive or multiplicative) of a (multi-) 
linear goal function appearing at the end of the row. This is not 
feasible (and, in any case, not attempted) here because of the non- 
trivial relations among issues. 
With instruments and value expression (given for each actor) 
in terms of goals one can pass over to application by actors of 
these instruments to issue areas so as to achieve desired changes 
in goal attainment. Thus, a table akin to interaction table aB. 
(Table 7A1 . 2 )  can be obtained. Table aB shows actors (rows), 
instruments, of course, coincide with positions of interests 
they refer to. 
In the previous two tables the direct goal contributions 
and the use of instruments to shape these direct goal contribu- 
tions were presented. As mentioned above, however, issues are 
interrelated in a certain cause-and-effect pattern. Actors 
recognize this and in their real actions take into account also 
indirect contributions and indirect instrument-use influences. 
Table b (Table 7A1.3) shows how issues (rows) are interrelated 
(entries) with other issues (columns), so as to form a portion 
of a cause-and-affect model explaining behavior of the socio- 
economic system looked at. 
On t h e  b a s i s  of t a b l e  aA, it is p o s s i b l e  t o  determine 
interes t -over lappings among a c t o r s .  This can be shown i n  t a b l e  
cA which i s  not  given here  because of too  much complexity ( 1 7 ~ 1 7 ) ~  
containing a c t o r s  ( rows) ,  t h e i r  i n t e r e s t s  ( e n t r i e s )  and o t h e r  
a c t o r s  (columns) expressing some i n t e r e s t s .  Of course ,  such a  
t a b l e  should be based not  inmediately on t a b l e  aA, but  r a t h e r  on 
an expansion of t h e  l a t t e r  i n t o  a  s e r i e s  generated through cause- 
and-effect  l i n k s  from t a b l e  b  (Table 7A1.3). (For var ious  paths  
of i n t e r a c t i o n  t a b l e s '  determinat ion,  s e e  Figure  7 A l . l ) .  H e r e  
only very rough approximations have been taken a s  i n f e r r e d  from 
information obtained during t h e  f i e l d  study. 
The t a b l e  cB, i n  which a c t o r s  (rows) would be shown i n  
t h e i r  opera t ion  of ins t ruments  ( e n t r i e s ) ,  a f f e c t i n g  i n  t u r n  o ther  
a c t o r s  (columns),  can be i n t e r p r e t e d  and cons t ruc ted  i n  two ways. 
F i r s t l y ,  p r i m i t i v e l y ,  t h a t  t h e  a c t o r s  t r y  t o  shape t h e i r  outcomes 
i n  terms of goal  measures by inf luencing with ins t ruments  t h e  
s t a t e  of t h e i r  i n t e r e s t s  and thus  they a l s o  " i n c i d e n t a l l y n  
in f luence  o t h e r  a c t o r s .  In r e a l i t y ,  however, a c t o r s  do n o t  only 
account f o r  d i r e c t  and i n d i r e c t  c o n t r i b u t i o n s  t o  t h e  a t ta inment  
of t h e i r  g o a l ,  b u t  a l s o  such con t r ibu t ions  t o  values  of o t h e r  
a c t o r s  and t h e r e f o r e  t h e i r  presumed behavior  i n  terms of 
instruments.  This is how t h e  i n t e r a c t i v e  s o c i e t a l  process of 
debate ,  po l icy  formation and f i n a l l y  t h e  t ak ing  of u l t i m a t e  
dec i s ion  is geared through percept ion generat ion,  exchange of 
information and incremental moves. This  passage from i n t e r a c t i o n  
among a c t o r s  ( t a b l e  cB) t o  r e a l  a c t i o n s  is i l l u s t r a t e d  by t a b l e  d  
(Table 7A1.4). The s imples t ,  a l though i n a p p l i c a b l e ,  i n t e r p r e t a -  
t i o n  would be t h a t ,  i f  t a b l e  cB may represen t  va r ious  po l icy  
op t ions ,  then f o r  each combination of ind iv idua l  op t ions  a t a b l e  
ak in  t o  d  w ~ u l d  be generated: a c t o r s  (rows) t h e i r  p o l i c i e s  
( e n t r i e s ) ,  issues(co1umns).  In  t h e  p resen t  case  a  s t ra igh t fo rward  
e s t i n a t i o n  was made of what could be expected from t h c  present  
s t a t e  of a f f a i r s  and business-as-usual assumptim.  The c a t e g o r i e s  
of p o l i c i e s  were exemplified, t o  be opera t iona l ized  f o r  t h e  given 
previous t a b l e s .  
D i r e c t  interests in issues (Table 7A1.1) 
/ Inter-issue relations (Table 7A1.3) 
/ 
/ 
J 
A series of (k-th order) lrdirect 
A series of interest overlapings 
anmq actors over irdirect interests 
jc.4k/ (of k-th order) 
interests issues over 
I 
I 
I Discounting 
J, 
C A ~  bqxud werlapph~ over direct 
3irect and irdirect interests 
interests ' 
overlappings : 
I \ 
use 
\ ' c& ~nter-r instnrmwt use Y .  
\ 6 ReSUlting q l i c i e s  w i t h  ragard to issues !:A1 . U i  
Figure  7A. l -1 .Sequence  of  a n a l y s i s  of  s o c i e t a l  d e c i s i o n  ?recess, 
i t s  r e s u l t s  and t h e i r  p o t e n t i a l  consequences  c a r r i e d  
o u t  through e s t a b l i s h m e n t  and o p e r a t i o n s  cn  t h e  
i n t e r a c i t o n  t a b l e s .  I n t e r a c t i o n s  omi t t ed :  
- : main l i n e  of a n a l y s i s  
---+ : s h o r t - c u t  approximate  a n a l y s i s  based  on o n l y  d i r e c t  
i n t e r e s t s ,  i l l u s t r a t e d  i n  t h e  Appendix 
: t a b l e s  exempl i f i ed  i n  t h e  A ~ p e n d i x  
: f i r s t  o r d e r  ( d i r e c t  i n t e r a c t i o n )  t a b l e  
: a  s e r i e s  of k-th o r d e r  ( i n d i r e c t )  i n t e r a c t i o n  t a b l e s  
: a  summary (compound) t a b l e  accoun t ing  f o r  k - th  
o r d e r  i n t e r a c t i o n  




The outlined course of analysis, if treated rigorously, will 
involve very detailed modeling considerations (generation of table 
expansions, discounting, identification of intertable relations, 
establishmint of interactive algorithms of stable poiicy solution 
finding, its resolution or assessment of convergence, etc.). As 
it was not possible within the frame of the field study conducted, 
only superficial use was made of a procedure which can be proposed 
as a rational way of analyzing societal processes and their likely 
outcomes. 
Appendix 2 
7A.Z Models and Their Use in Analysis of Regional Impacts 
7A.Z.1 The Models and Studies Considered 
The small sampleof modelsand studiesassembledherecontains items 
of two types. The first type comprises those which were explicitly 
aimed at the analysis of transportation development strategies, in- 
cluding Shinkansen, and their influence on regional and national 
economies. The models belonging to the second type are not directly 
related to Shinkansen or even to transportation system strategies, 
but were picked up as one that would have been necessary to comple- 
ment adequate comprehensive model systems, if such were created. 
The list in Table 7AZ.1 gives all the studies and models 
accounted for together with their main characteristics. 
71.2.2 The Place of Impact Models 
The role and adequateness of models in their functioning as 
elements of the decision making systems is assessed on the basis 
of the simple decision-procedure loop as presented e.g. in [30]. 
This loop can for present purposes be roughly represented as in 
the figure below. 
Products lmpac ts 
Figure 7A2.1 THE GEPlERnL DECISION ?ROCEDtiFE LOOP 
t 
Postulated 
d i r e c t ~ o n s  o f  
change; "demands", 
"needs" 
perceptions 
and 
evaluations\  
p 
The t r a n s p o r t a t i o n  p o l i c y  i s  forned by d e f i n i n g  Such main 
cho ice  o b j e c t s  a s  s h a r e  of t r a n s p o r t a t i o n  modes, volume of i n v e s t -  
ments and t h e i r  t iming ,  r e l a t i v e  volume o f  absorbed t r a f f i c ,  p r i c e s ,  
and of c o u r s e  l o c a t i o n s .  Decis ions  a s  t o  t h e s e  i tems a r e  made i n  
t h e  i n t e r - i n s t i t u t i o n a l  d e c i s i o n  p rocess ,  s o  t h a t  t h e  g e n e r a l  loop 
is  i n  r e a l i t y  composed of numerous i n d i v i d u a l  d e c i s i o n  makers '  l oops  
geared by t h e i r  p a r t i c u l a r  i n t e r e s t s  and competence scopes .  Such 
a view has  t o  be complemented f o r  assessment purposes wi th  a more 
g e n e r a l  one i n  which t h e  loop  is deployed a long l e v e l s  of socio-  
economic o r g a n i z a t i o n  o r  phys ica l  scope of d e c i s i o n  consequences 
and a long  t ime. C lose ly  c o r r e l a t e d  wi th  t h e  above i s  t h e  q u e s t i o n  
of economic scope of consequences. One cou ld  t h e r e f o r e  a r r i v e  a t  
t h e  d e c i s i o n  p rocess  a s  shaped accord ing  t o  F igure  7A2.2. 
capacities 
6 traff ic  consequences 
pol icies  projects 
'f :lationdl Interregional 
Regional 
Local 
I levels  considered 
depth of socio-economic 
influence considered 
Figure  712.2 TWO DIRECTIONS OF DEPLOYMENT OF THE 
BASIC DECISION LOOP 
Some remarks a r e  due on t h e  diagram. F i r s t ,  t h a t  a l l  t h e  
i n t e r v e n t i o n s  made on t h e  systems a r e  propagated through it, s o  
t h a t  due account  should  be taken of t h e  p r o j e c t s  themselves.  Sec- 
ond, t h a t  t n e  loop c l o s u r e s  e x i s t  w i t h i n  t h e  loop  d e p i c t e d  h e r e  
and a r e  e i t h e r  of  execu t ion  c o n t r o l  o r  o f  homeosta t ic  c h a r a c t e r .  
The f i r s t  a p p l i e s ,  e . g . ,  t o  c o n t r o l  of p r o j e c t  execu t ion  ( loop  a . )  

o r  t o  c o n t r o l  of a c t u a l  t r a n s p o r t a t i o n  sys tems '  performance 
( loop  b) , t h e  l a t t e r  t o  supply/denand and c a p i t a l  format ion 
r e l a t i o n s  wi th  economy i n  i t s  s e c t o r a l  and r e g i o n a l  breakdown 
( loop  c ) .  
I t  i s  p o s t u l a t e d  t h a t  f o r  t h e  assessment model system t o  be 
adequate  it must provide  a s  we l l  f o r  e s t i m a t i o n  o f  needs i n  t r a n s -  
p o r t a t i o n  system, f o r  it i s  t h e  l e v e l  o f  needs t h a t  s p e c i f i e s  t h e  
degree  of s a t i s f a c t i o n  wi th  g iven  t r a n s p o r t a t i o n  p o l i c y .  The needs ,  
which f o r  t h e  purposes o f  Shinkansen s tudy  wotild have mainly i n t e r -  
r e g i o n a l  and l o c a l  c h a r a c t e r ,  can  be determined e i t h e r  a s  s h e e r  
demands r e s u l t i n g  from i n t e r r e g i o n a l  1 /0  s t r u c t u r e  o r  a s  v a l u a t i o n s  
of t r a n s p o r t a t i o n  c a p a c i t y  a d d i t i o n s .  I n  t h e  l a t t e r  c a s e  t h e  
s p e c i f i c a t i o n  o f  economically t a n g i b l e  impact would be s t r a i g h t -  
forward. It w i l l  r e q u i r e ,  however, a  s o l u t i o n  o f  an op t imiza t ion -  
type  t a s k  on t h e  h ighe r  ( n a t i o n a l )  l e v e l .  A proposa l  f o r  such a  
way o f  proceeding is  g iven  i n  [ 3 1 ] ,  w i th  due account  f o r  r e s o u r c e  
c o s t  n o n l i n e a r i t i e s ,  impor tant  i n  t h e  Japanese  c a s e .  Also,  a  quas i -  
h i e r a r c h y  o f  p u b l i c  investment o b j e c t i v e s  which a r e  p e r t i n e n t  i n  
c a s e  o f  t r a n s p o r t a t i o n  i s  g iven  i n  [32] as :  s t a b i l i z a t i o n  ( o r  g rowth) ,  
lncome d i s t r i b u t i o n  and r e s o u r c e  a l l o c a t i o n .  Whichever o b j e c t i v e s  
a r e  aimed a t  t h e  h ighe r  l e v e l ,  however, t h e  i n t e r r e g i o n a l  module 
( s e e  F igure  iA2.3a) has  t o  account  f o r  needs  and e f f e c t s  i n  t h e  
sense  mentioned above. Of s p e c i a l  importance i s  t o  have t h e  c l e a r  
p i c t u r e  of t h e s e  s e c t o r s  and a c t i v i t i e s  f o r  which t h e  p r o j e c t s  
under c o n s i d e r a t i o n  have t h e  g r e a t e s t  s i g n i f i c a n c e .  On t h e  o t h e r  
hadn. t h e  i n t r a r e g i o n a l  and l o c a l  impact models should  show and, 
i f  p o s s i b l e ,  e v a l u a t e .  t h e  e x t e r n a l i t i e s  t h a t  may a r i s e  i n  con- 
nec t ion  w i t h  t h e  p r o j e c t s  and which cannot  be d e a l t  w i th - in  a  more 
aggrega te  model. These models would a l s o  account  f o r  l o c a l  absorp- 
t i o n  and impact u t i l i z a t r o n  p o t e n t i a l s  i n  most a f f e c t e d  domains, 
t h e r e f o r e  showing t h e  need f o r  and s i g n i f i c a n c e  o f  g iven  t r anspor -  
t a t i o n  a d d i t i o n s  t o  i n d i v i d u a l  l o c a t i o n s .  The s t r u c t u r e  ob ta ined  
through mapping o f  models from t h e  sample i n t o  t h e  g e n e r a l  framework 
is  shown i n  F igure  7A2.3.b. 
Figure  7A2.3a CATEGORIES OF MODELS AND THEIR INTERRELATIONS 
I I National Optimizing md.1 
o r  a set of const ra in ing asswnptions I 
I (e.9. on supply/demand r e l a t i o n s  o r  I 
I I_ -0n_q!!t?L- - - - - - - - - - - - - 
I value of t r anspor t  as production f ac to r  
m o d e l s  
o p p o r t u n i t y  u t i l i z a t i o n  p o t e n t i a l s  
mode l s  
7A.2.3. Types o f  Problems and Awaited R e s u l t s  
Through p rov i s ion  of assessment  d a t a ,  i f  no t  di:ectly through 
e v a l u a t i o n ,  t h e  impact models should he lp  i n  answering w h a t  kind of 
p r o j e c t ,  where and when should be cons t ruc ted  and what volume it 
s:lould have. I n  c a s e  of r eg iona l  c o c s i 2 e r a t i o n s ,  much more than  
f o r  i n t r a - t r a n s p o r t a t i o n a l  o r  even n a t i o n a l  economic ones ,  t h e  
answers t o  t h e  above ques t ions  depend l a r g e l y  upon t h e  answer t o  
t h e  ques t ion :  what f o r ?  This  means e s t ab l i shment  of ba lance  condi-  
t i o n s  (based on t h e  long-term p a t t e r n  of i n t e r r e l a t i o n s )  o r  of a 
coord ina t ion  procedure between t h e  n a t i o n a l  e f f i c i e n c y ,  r e g i o n a l  
growth and environmental  improvement o b j e c t i v e s .  A s  a l l  of t h e s e  
have t o  be made e x p l i c i t ,  however, t h e  impact models should  provide  
t h e  assessment  b a s i s  f o r  t h e  whole spectrum of v a l u e s :  

o  labr/enployrat 
* Inf luerre  /siqn.ific3nce of the o  ser~ices 
c o n s t n r t i o n  project o  local ~ l ~ p l i e r s  
o  material and land requkanents  
o  caopensations; land acquirlrag 
o  ~ o p a g a t i o n  of act ivat ion r q i e n a l  G 
c persistence of ansequences inter- 
reqional 
Influence/sigruf icance of 
the t r a n s p r t a t i o n  f a c l l i t y  o  user (passenger),/unpactee 
d i f  f  ere?Ms 
o  ampmsations 
o  statim m e  act ivat ion 
o  passenger in- ard o u t f l w  pz- 
ten- f o r  rrdividual l o c a t i m  
ard consequences f o r  t e r t i a r y  
sector (trade, higher s w i c e s ,  
culture, tour-, higher furcc 
tions) 
o  resu l tmg contribution to urban- 
izat ion and concentration 
o  r e s u l t  national growth dLf f-  
erences 
' local 
r e g m d  & 
inter- 
* r q i d  
A 1 1  o f  t h e  above  s h o u l d  be d i f f e r e n t i a t e d  f o r  s a b s e q u e n t  
S n i n k a n s e n  program a d d i t i o n s  c o u p l e d  w i t h  a l t e r n a r i v e  highway a n d / o r  
a i r  t r a n s p o r t a t i o n  o p t i o n s .  For  l o c a l  c o n s i d e r a t i o n s :  s t a r i o n  
s i t i n g  a n d  p o s s i b l e  l o c a l  t r a n s p o r t a t i o n  r e s t r u c t u r a t i o n  o p t i o n s  
s n o u i d  b e  a c c o u n t e d  f o r .  
To o b t a i n  t h e  n e c e s s a r y  i n f o r m a t i o n  e x r e n s i v e  u s e  c o u l d  be  
made o f  I/O models  on a l l  l e v e l s ,  b o t h  f o r  p r o p a g a t i o n  o f  p o t e n t i a l  
i m p a c t  ( f i n a l  demand + change  i n  t r a n s p o r t a t i o n  c c n d i t i o n s )  and  
f o r  p r o j e c t i n g  t h e  t r a n s p o r t a t i o n  demand. I t  wou1.d be  v e r y  im- 
p o r t a n t  t o  r e l a t e  p h y s i c a l  r e q u i r e n e n t s  a n d  c h a n g e s  i n d u c e d  by 
i n t r o d u c t i o n  o f  t h e  S h i n k a n s e n  t o  moneta ry  f l o w s  ( i n v e s t m e n t  v o l -  
umes, o p e r a t i n g  c o s t ,  incomes,  wages,  c o m p e n s a t i o n s  e t c . ) .  Over  
l o n g e r  t i m e  h o r i z o n s  s t r u c t u r a l  t y p e s  o f  models  c o u l d  be  a p p l i e d ,  
e.g.,  S D .  
Out o f  t h e  s g e c t r u m  o f  efficiency/effectiveness measures  
p r o p o s e d  i n  (301 o n e  c a n  p i c k  up  t h e s e  which c a n  be a p p l i e d  t o  
r e g i o n a l  soc io-economic  c o n t r i b u t i o n  o f  S h i n k a n s e n :  
Monetary cost/benefit differentials for developer 
(broadly defined) and taxing authority for various 
segments of the network; 
Consumer surplus or other user-oriented measures as 
opposed to additional (externality) losses surrogate 
estimated e.g. through compensation costs; 
Sales and sales' induced production growth compared 
to investment volume; 
* GRP/GNP type indices compared to investment volume. 
There are a number of intermediate measures, addressing 
some of the issues in regional economic planning mentioned in 
the chapter, like contribution of the Shinkansen investment to 
SOC levels and distribution or (caused by the program) increase 
of accessibility and mobility, but they can by no means be regard- 
ed as final measures applicable to socio-economic changes. For a 
rough sketch of value areas represented by the above measures and 
actor representatives of these areas see Figure 7A2.k. In Figure 
7A2.4b the models accounting for related areas are shown. 
Another important question is the opposition of regional 
and national growth rates induced by Shinkansen (if any such in- 
fluence can be identified at all). For any study involving such 
assessment two principles should be kept to: 
that both net growth rates and their interregional 
disparity should be accounted for; 
that the measures be based upon populations affected 
rather than upon mere enumeration of inhomogeneous 
reg ions. 
7.l.2.U. Some Studies and Answers Provided 
The following studies and their results will be considered 
here (numbers refer to Table 7A2.1): 
6. N. Sakashita [ S ] :  SPAMETRI 
5. K. Amano [2S] : Trade Pattern Coefficient Model 
3. T. Hasegawa et al. [6]: Systems Dynamics ... 
2. S. Okabe [23]: Impact on localities, and T. Sanuki [131: 
Role of Shinkansen 
1. Womura Research Institute [ 7 1 :  Impact on Chuo Line 
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Figure 7 A 2 . 4 . 5 .  STUDIES: REPRESENTATION OF ACTORS A N D  VALUE AREAS 
These studies, and subsequent presentation of their results 
in terms of corresponding efficiency measures are ordered from 
more general, "higher level" ones to more specific, local con- 
siderations. Such ordering was caused by the formal, modelling 
character of the general studies as opposed to non-formal studies 
of the local impact, and also by greater ease of operations on 
efficiency measures related to the general studies. 
Twu first items are the studies based upon models involving 
interregional I/O relations and the ways in which these are shaped 
by various public investment patterns, with special emphasis on 
transportation investments. In SPAMETRI some additional influence 
of transportation investments is accounted for throuqh incorporation 
of mobility (accessibility) as a factor in the aggregate production 
functions. Results of these studies pertaine to regional and 
national economic (outputs, induced investments) and social 
(population, incomes) indices. 
The third item considered might constitute a link between the 
higher level studies and the local studies (if not for the entirely 
different t a e  horizon of these studies and the viewpoint taken), 
as it tries to assess the interrelations between two centers on 
the (Shinkansen) line. The methodology used is that of System 
Dynamics and the main object of analysis are various population 
groups and their changes resulting from changes in activity struc- 
ture produced by increase in accessibility. 
The local impact studies show what the actual ( 2 )  or potential 
(1) consequences of the Shinkansen introduction to local economic 
and social activities and functions can be. Because of the charac- 
ter of the super-express train lines (only passenger traffic) 
mainly the teriary industries and higher-level social functions 
are looked at. 
In commenting on results of the studies three types of prob- 
lems will be accounted for: 
Representation of various efficiency measures or of various 
actors viz. actor groups; 
Consistency with the potential model system structure as 
resulting from previous considerations on decision-making 
procedure and its deployment: 
(last but not least) significance of results for estimation 
of Shinkansen's contribution to regional development. 
Additions to National Output 
This particular measure is not of the main interest here, but 
should be cited if only to create a background against which some 
other measures may acquire additional significance. 
,Table 7 A 2 . 2  Some Results on Additions to National Output 
Unit: l o 3  
* 
Reference: no comparative investment 
t t 
same investment of other kind 
"Ratios" indicate the ratios of additions volume to given volumes. 
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Above (Table 7 A 2 . 2 )  s t u d i e s  do e v i d e n t l y  d i f f e r  i n  d e f i n i t i o n s  
of o u t p u t ,  but  it i s  r e l a t i v e  a d d i t i o n s  t h a t  m a t t e r  t h e  most. The 
need f o r  s t a n d a r d i z a t i o n ,  however, i s  f e l t  s t r o n g l y  a s  f a r  a s  
run  c h a r a c t e r i s t i c s  (op t ion  s p e c i f i c a t i o n s )  a r e  concerned,  es- 
p e c i a l l y  wi th  r ega rd  t o  r e f e r e n c e  runs .  There  i s  some modest ev i -  
dence of d e c l i n e  i n  s i g n i f i c a n c e  of e x i s t i n g  l i n e s  ( s e e  e s p e c i a l l y  
Study 6 f o r  1985!) and o f  somewhat h ighe r  e f f i c i e n c y  than  f o r  high- 
ways. Both of t h e s e  have,  however, t o  be analyzed wi th  r e f e r e n c e  
t o  i n t e r r e g i o n a l  t r a f f i c  and growth r a t e s  p r o j e c t i o n s  and wi th  
r e f e r e n c e  t o  l o c a l l y  opt imal  t r a n s p o r t a t i o n  mode c o n f i g u r a t i o n s .  
Th i s  means: s t u d i e s  i n  r e g i o n a l  and i n t e r r e g i o n a l  i n f l u e n c e  o f  
t r a n s p o r t a t i o n  s e c t o r  vs .  t h e  rest of t h e  economy, and l o c a l  neg- 
a t i v e  impact m i t i g a t i o n  and oppor tun i ty  catchment ana lyses .  
Regional Growth D i s p a r i t i e s  
The same two models w e r e  used i n  de te rmina t ion  of i n t e r -  
r e g i o n a l  d i s p a r i t y  i n d i c e s .  It i s  p o s t u l a t e d  t h a t  s p e c i a l  a t t e n -  
t i o n  be paid  to  both d e f i n i t i o n  of i n d i c e s  and t h e i r  comparison,  
s o . t h a t  a p p r o p r i a t e  t r a d e - o f f s  wi th  regard  t o  n a t i o n a l  growth 
i n d i c e s  can be e x p l i c i t l y  s p e c i f i e d .  Here (Tab le  7A.Z.3) ,  f o r  t h e  
sake  o f  i l l u s t r a t i o n ,  t h e  Hoover t y p e  index was shown f o r  a  s e r i e s  
of c a s e s ,  a s  in t roduced  t o  t h e  p r e s e n t  problem a r e a  i n  151. Great  
d i s p a r i t y  of index va lues  can  a g a i n  be p a r t l y  a t t r i b u t e d  t o  model 
d i f f e r e n c e s ,  b u t  they  r a t h e r  depend more on d i f f e r e n c e s  i n  o p t i o n  
s p e c i f i c a t i o n s .  Host o f  t h e  va lues  were r e c o n s t r u c t e d  from d a t a  
a v a i l a b l e .  
There  is an impor tant  d i f f e r e n c e  i n  c o n t r i b u t i o n s  t o  HA and 
HA/V f o r  t h e  Tokaido Line  a s  c a l c u l a t e d  wi th  5 and 6 .  This  i s  
c e r t a i n l y  t o  some e x t e n t  due t o  t h e  " c e n t r a l  growth d i s t r i b u t i o n n  
mechanism e x i s t i n g  i n  6 ,  which may t end  t o  e q u a l i z e  growth a s  
opposed t o  " i n t e r n a l  growth de te rmina t ion"  of 5. It  is  a l s o  pos- 
s i b l e  t h a t  t h i s  phenomenon r e s u l t s  from t h e  r o l e  played by t h e  
a c c e s s i b i l i t y  f a c t o r  i n  product ion f u n c t i o n s  o f  6 .  
The s i q n s  of " c o l l a p s e "  of 5  f o r  1970 ( e s p e c i a l l y  i f  t h e  
lower ing o f  volume a d d i t i o n s  r a t i o  from about  0 . 6 0 %  t o  a  m e r e  
0 .23% is added t o  t h e  p i c t u r e )  a r e  presumably connected wi th  a  
premature s a t u r a t i o n  of t h e  Tokaido L i n e ' s  i n f l u e n c e .  (Such 
. . 
Table 7A2.3 The Hoover Index and Its Chanqes As a Neasure on 
Interreaional Equitv 
m. in Table X2.1 
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l a s t  columns of Table  712.3 (more Shinkansen vs .  more highway) 
and a l s o  o f  corresponding conc lus ions  from Table  712.2 w i t h  t h e  
r e s u l t s  of a n a l y s i s  p e r f o m e d  i n  [24] (consumer s u r p l u s  maxiniza- 
t i o n  and c o s t  minimizat ion y i e l d i n g  Shinkansen a s  t h e  l e a d i n g  
mode f o r  longer- -severa l  hundred kms--and more t r a f f i c  i n t e n s i v e  
l i n e s ,  a s  opposed t o  expressway, highway a;;d.ordinary r a i lway)  
i n d i c a t e s  t h a t  t h e  a n a l y s e s  do  n o t  account  f o r  more d e t a i l e d  
r e g i o n a l  and subreg iona l  phenomena which may have an impor tan t  
impact on t h e  u l t i m a t e  e f f i c i e n c y  of inves tment  s t r a t e g i e s .  
Regional Popula t ion Changes 
One o f  t h e  most e s s e n t i a l  i n d i c a t o r s  of  p rocesses  t a k i n g  
p l a c e  on t h e  r e g i o n a l  l e v e l  a r e  popu la t ion  changes,  s o  t h a t  it i s  
no wonder they  w e r e  looked a t  both i n  5 and 6. The r e s u l t s  
p resen ted  i n  [25] (F igure  712.5) show how t h e  Shinkansen cons t ruc -  
t i o n  adds  t o  concen t ra t ion  i n  PCB a r e a  (and i n  Kyushu a s  a 
dependant c o n t i n u a t i o n ? )  wi th  excep t ion  of t h e  c a p i t a l  r e g i o n  
i t s e l f .  Th i s ,  however, simply means a m p l i f i c a t i o n  of t h e  main 
f e a t u r e s  of e x i s t i n g  t r e n d s  ( s e e  e .g .  [161) .  The s tudy  conducted 
w i t h  model 6 f o r  t h e  pe r iod  u n t i l  1985 shows s i m i l a r  phenomenon 
(Tab le  712.4.a and b )  w i t h  t h e  d i f f e r e n c e  c o n s i s t i n g  i n  t h e  
a d d i t i o n  of urban Tohoku a s  a p a r t ' o f  megalopol is .  Popula t ion 
changes i n  t h e  Tokai r eg ion  a r e  a l s o  worth a c l o s e r  look.  I n  
most o f  t h e  p r e d i c t i o n s ,  and according t o  a c t u a l  d a t a  a s  w e l l ,  
t h i s  r e g i o n  has  t h e  g r e a t e s t  popu la t ion  g a i n s .  Th i s  growth i s  
mainly r e l a t e d  t o  i n c r e a s e s  i n  t h e  t h i r d  Tokaido b e l t  c e n t e r :  
Nagoya. On t h e  o t h e r  hand, t h e r e  is ample evidence  of a d r a i n  of 
h ighe r  s o c i a l  f u n c t i o n s  from Nagoya t o  Tokyo and t o  some e x t e n t  
t o  t h e  Osaka a r e a  (and a l s o  from Osaka t o  Tokyo) (F igure  712 .8 ) .  
Th i s  subreg iona l  p rob len  has  been modelled i n  Study 3 v i a  t h e  
System Dynamics technique y i e l d i n g  t h e  long-term r e s u l t  ( seen  
a l r e a d y  a f t e r  approximately 40 y e a r s  s imula ted  f o r  t h e  o v e r a l l  
t i m e  span of about  100 y e a r s )  of t u r n i n g  t h e  "sub" c i t y  i n t o  t h e  
l a b o r  p l a c e  and c o n c e n t r a t i n g  manager ia l  and t r a d e  f u n c t i o n s  i n  
t h e  " m i d ' c i t y  (F igure  712.6).  In a d d i t i o n ,  t h e r e  w i l l  be an 
impor tan t  growth i n  l a b o r  commuting t o  t h e  "main" c i t y ,  r each ing  
about  175 of t h e  employed l a b o r  f o r c e  a t  t h e  end of t h e  s imula t ion  

Table 7AZ.U.a: Population Share Disparity Studies 
'i Table 7A2.4.b: Comparison of Population Shares - . 
lei 
Y%R/O?TION 
HOOVER iWEX FOR 
POPUUTION PER AREA 
1976 
0.2736 
1985 
HIGWAYS 
-- 
0.3068 
1985 
RAIL - AIR SHIP 
0,3078 
1985 
NON-TRANSPORTATION INVESTRENTS 
0.3088 
H - m e r c h a n t  
L - l a b o r  
T  - t o p  
(nanage-  
ment )  
F i q u r c  7A2.6.a POPULATION STRUCTURE OF THE MAIN CITY AT !TIGHT, 
WITHOUT IMPACT 
F i g u r e  7A2.6 . b  POPULATION STRUCTURE OF THE .WIN CITY 'AT UIGHT, 
WITH IMPACT 
p e r i o d  ( F i g u r e  7A2.7) and  i n  t r a d e  and  n a n a q e r i a l  commuting t o  t h e  
"sub"  c i t y .  T h i s  r e s u l t ,  a l t h o u g h  v e r y  a p p e a l i n g  i n  i t s  c l a r i t y ,  
h a s  t o  b e  v e r i f i e d  i n  l i g h t  of  a c t u a l  s u r v e y s  ( e . g .  ( 7 1 ,  [ I31  o r  
[ 2 3 ] ,  a l s o  see T a b l e s  7A2.5.a and b). 
W = main c i t y  daytime popu la t ion  
El = main c i t y  ni'ghttime populat ion  
S sub-c i ty  employment 
Figure 7A2.7.a TOTAL POPULATION OF THE MAIN CITY AT NIGHT AND 
IN THE DAYTIKE AND THE NUYBER OF EMPLOYMENT IN 
THE SUB-CITY, WITH IMPACT 
- 
Figure 7A2.7.b TOTAL POPULATION OF THE .WIN CITY AT NIGHT .Wn 
IN DAYTILYE AND THE NUMBER OF EMPLOYMENT IN THE 
SUB-CITY, WITHOUT IMPACT 
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As fo l lows  f r o n  c o n s i d e r a t i o n s  i n  t h e  c h a p t e r  based upon 
a n a l y s e s  of r e c e n t  economic and popu la t ion  s h i f t s  (e .9 ;  [ 1 6 ] )  t h e r e  
i s  w i t h i n  t h e  PCB and i t s  e x t e n s i o n s  a  t r e n d  of c o n c e n t r a t i o n  of  
h ighe r  func t ions  and a l s o  of r e l a t i v e  deconcen t ra t ion  of popu la t ion  
and product ion a c t i v i t i e s .  The Shinkansen does  nothing b u t  fo l low 
and s t r e n g t h e n  t h e s e  t r ends .  The problem should  t h e r e f o r e  be 
r e fo rmula ted  to :  can  t h i s  p rocess  be slowed down and i f  so ,  what 
a r e  t h e  r e l a t i v e  c o s t s  and g a i n s  f o r  e x i s t i n g  a l t e r n a t i v e s ?  Thus. 
Table A2.5.a. Anticipated Changes In Place of Purchase for Towns 
in liiroshima Prefecture after Sanyo Shinkansen Opening 
* 
OTHERS 
(1.5) 
(1.2) 
( 0) 
(4,3) 
(3.2) 
(1,4) 
PREFECTURAL 
TOTAL 
FUKUYAHA 
ONOM I CHI 
M I  HARA 
KURE 
HIROSHIMA 
TOTAL 
(100,O) 
(100,O) 
(100,O) 
(100,O) 
(100.0) 
(100.0) 
PURCHASE 
FROM TOKYO 
WILL INCREASE 
(10,2) 
(13.1) 
( 6,7) 
( 4,3) 
(11.4) 
(14 .!I) 
PURCHASE 
FROM OSAKA 
W 1 LL INCREASE 
(12,9) 
(16,7) 
( 3.7) 
(10.6) 
(16,3) 
(20,3) 
- 
NO CHARGES 
L I KELY 
(75.4) 
(69.0) 
(89,6) 
(80.8) 
(70.2) 
(63,s) 
Table 7A2.5.b. Changes in Sales on the Sanyo Line after its 
Opening: 1972 - 1974 
one should take into account the fact that besides the relative 
drain of "wealth and brains" from the sub-city there will be an 
accelerated absolute industrial and population growth (Table 7A2.5-5) 
and subsequently, also a net growth in the two afore-mentioned 
areas. If the trends persist the sub-city will simply become 
a part of the "main" city, which is a historically omnipresent 
phenomenon, of which there may be nothing to be dreaded about 
provided all the necessary social urban infrastructure--and there- 
fore also transportation and communication--is available.* It 
is primarily the question of values. On the other hand such an 
absorption does not necessarily have to take place. Together with 
growth there would be a (limited) development of own urban func- 
tions, also with regard to own hinterland areas. 
*It should be realized that if the "town" reaching Utsunomiya. the 
object of study in 3, were created, then allowing for a modest 
population density level 06 2,500 - 3,000 the population of such 
town would attain 70-90x10 . 
I f  a s  a  r e s u l t  t h e r e  emerges a  s u f f i c i e n t  urban p o t e n t i a l  
and a t  t h e  same t ime  absorp t ion  c o n d i t i o n s  a r e  n o t  s u f f i c i e n t  
(e .g .  a s  one of t h e  c o n d i t i o n s  t h e  summary t r a v e l  t i n e  may be 
t o o  long  f o r  everyday mass commuting) then  c e r t a i n l y  t h e  "subn-  
c i t y  would mainta in  its i d e n t i t y ,  a l though c o n c e n t r a t i o n  p rocesses  
i n  some a r e a s  would anyhow t a k e  p lace .  On a  somewhat d i f f e r e n t  
l e v e l  t h i s  p rocess  can be observed f o r  t h e  Osaka-Kyoto-Kobe a r e a  
a s  compared t o  Tokyo. The Kinki c o r e  has  l o s t  some manager ia l  
and c u l t u r a l  f u n c t i o n s  t o  Tokyo, b u t  it has  been r a p i d l y  i n c r e a s i n g  
i t s  " top"  popu la t ion  i n  a b s o l u t e  terms.  Ana lys i s  of t h i s  t y p e ,  
however, canno t  be  done w i t h  t h e  SD model a t  hand.* Thus, a s  it 
was a l r e a d y  p o s t u l a t e d  f o r  i n t e r r e g i o n a l  s t u d i e s ,  such s t u d i e s  
should  be c o m p l e ~ e n t s d  wi th  u r b a n i z a t i o n  models '  a n a l y s e s .  
The numerical  r e s u l t s  of model 3 a r e  f u l l y  a p p l i c a b l e  t o  
a c t u a l  o r  f u t u r e  a r e a  of megalopol is  b u t  they  may no t  a t  a l l  be 
t o  l o c a t i o n s  o u t s i d e  it, e .g .  down t h e  Sanyo l i n e ,  where t h e  
a n a l y s i s  2 was focused.  There t h e  " s l e e p e r "  and " f a c t o r y "  town 
t y p e  arguments do no t  apply .  The a c c e l e r a t i o n  of encroachment 
of c e n t r a l  i n s t i t u t i o n s  and b u s i n e s s e s  i s  n o t  a s  b ig .  To t h e  
c o n t r a r y ,  t h e  compe t i t ion  from t h e  s i d e  of c e n t r a l  r e t a i l  t r a d e  
and o t h e r  e s t ab l i shment s  can t o  a  l a r g e  e x t e n t  be  s e t  o f f  and 
n e t  b e n e f i t s  be  a s su red  f o r  t h e s e  l o c a t i o n s  where o p p o r t u n i t i e s  
o f  t r a f f i c  catchment ( tou r i sm,  l o c a l  t r a d e )  e x i s t  and where 
a p p r o p r i a t e  p lanning p recau t ions  have been made ( s e e  p lanning 
g u i d e l i n e s  s e t  o u t  i n  [ 7 ] ,  [ l l ] ) .  S t u d i e s  f o r  p e r i p h e r a l  l o c a t i o n s  
have i n  much h ighe r  degree  t o  t a k e  i n t o  account  t h e  i n t e r r e g i o n a l  
economic r e l a t i o n s .  Th i s  connect ion,  however, remains y e t  t o  be 
made. I t  canno t  be a s su red  w i t h  t h e  h e l p  of  an SD model of t y p e  
3 ,  meant f o r  long-term, s t r u c t u r a l  s t u d i e s ,  and t h e r e f o r e  i n s e n s i -  
t i v e  t o  r a p i d  shor t - term changes ( e v i d e n t l y  o c c u r r i n g  o f t e n  a s  
a r e s u l t  of Shinkansen 's  i n t r o d u c t i o n  i n t o  p e r i p h e r a l  a r e a s  - 
see [ 2 3 1 ) .  
It  would have been p o s s i b l e  w i t h  a l l  t h a t  is  claimed on SD 
modell ing being t r u e ,  i . e .  t h a t  it enab les  f o r e c a s t i n g  of 
s t r u c t u r a l ,  q u a l i t a t i v e  changes ,  i n  c o n t r a d i s t i n c t i o n  t o  
econometric model l ing  n e r e l y  e x t r a p o l a t i n g  e x i s t i n g  t ime 
s e r i e s .  Ac tua l ly ,  t h e r e  i s  no p rov i s ion  i n  t h i s  r e l a t i v e l y  
s o p h i s t i c a t e d  model f o r  urban growth and a b s o r p t i o n  mechanisms. 
A t  t h e  lowes t ,  e n t i r e l y  l o c a l  l e v e l  of a n a l y s i s  t h e  d i r e c t  
e f f e c t  of t h e  New Trunk Lines on land use ,  h a b i t a t  and environmental  
c o n d i t i o n  a r e  a s sessed .  Some of t h a t  i s  shown i n  s tudy 1 .  Only 
very g e n e r a l  s t a t emen t s ,  however, a r e  forwarded,  i n d i c a t i n g  t h e  
need f o r  c a r e f u l  p lanning wi th  t h a t  r e s p e c t .  
Thus, t h e  s t u d i e s  performed f o r  Shinkansen do span t h e  
" v e r t i c a l "  l e v e l  h i e ra rchy .  I t  would n o t  be p o s s i b l e ,  however, t o  
o rgan ize  t h e i r  coopera t ion  i n  t h e  sense  of u t i l i z a t i o n  of o u t p u t s  
a s  i n p u t s  t o  o t h e r  ones.  There a r e  a  number of causes  f o r  t h i s .  
F i r s t ,  t h e r e  a r e  some fonnal 'models  on t h e  one hand and t r a d i t i o n a l  
a n a l y t i c a l  s t u d i e s  on t h e  o t h e r .  Then, they  d i f f e r  wi th  r ega rd  t o  
a  number of  major c h a r a c t e r i s t i c s ,  e .g .  t h e  time hor izon i n  t h e  
c r u c i a l  model of i n t e r c i t y  i n t e r a c t i o n  is  by one f u l l  o r d e r  longer  
than  i n  o t h e r  s t u d i e s .  Also, t h e  c a t e g o r i e s  which a r e  a r r i v e d  a t  
a r e  by no means comparable - t h e r e  is  d i f f e r i n g  dep th  of socio-  
economic propagat ion.  Th i s  is  presumably why s o  l i t t l e  is  done i n  
t h e  a r e a  of t h e  o v e r a l l  e v a l u a t i o n  through j o i n t  c o n s i d e r a t i o n  of 
a l l  l e v e l s .  
The s t u d i e s  provided very v a l u a b l e  m a t e r i a l  f o r  a n a l y s i s  of 
f u t u r e  Shinkansen development p o l i c i e s .  A b a s i s  has  been c r e a t e d  
f o r  e s t a b l i s h i n g  an assessment  system, i f  a  c o n s o l i d a t i o n  work is 
undertaken.  The r e s u l t s  ob ta ined  u n t i l  now, however, c a n n t  be 
seen a s  c o n s t i t u t i n g  a c t u a l  po l i cy  i n d i c a t o r s .  CLear and s tdndard-  
i zed  p o l i c y  d e f i n i t i o n  f o r  n o d e l l i n g  purposes ,  c o n s i d e r a t i o n  of a  
minimal s e t  of comparable o p t i o n s  and e x p l i c i t  e v a l u a t i o n  o r  
p r e s e n t a t i o n  o f . s t a n d a r d  v a r i a h l ~ s  s u b j e c t  t o  e v a l u a t i o n  is 
necessa ry  f o r  t h e  r e s u l t s  t o  be po l i cy  i n d i c a t i v e .  
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8 .  THE SHINKANSEN AND NATIONAL DEVELOPMENT ISSUES 
8 . 1  Xain F e a t u r e s  o f  t h e  N a t i o n a l  Economic Development i n  Japan  
8 . 1 . 1  The S i t u a t i o n  P r i o r  t o  t h e  Implementa t ion  o f  Shinkansen  
8.1 . l .  1  G ene r a l  N a t i o n a l  Economic Development 
The t r a n s f o r m a t i o n  o f  t h e  J a p a n e s e  economy from t h e  l a t e  
n i n e t e e n t h  c e n t u r y  t o  t h e  p r e s e n t  i s  t h e  s u b j e c t  o f  many J a p a n e s e  
and  non-Japanese s t u d i e s  [4,6,22,24,25,32,33,35,371. J a p a n  h a s  
emerged from a l a r g e l y  f e u d a l i s t i c .  low-income, a g r a r i a n  s o c i e t y  
t o  a  modern, high-income, i n d u s t r i a l  economy v i g o r o u s l y  and  suc-  
c e s s f u l l y  compet ing  w i t h  t h e  advanced  economies o f  t h e  wo r ld .  
. S o u r ce s  o f  Japanese  economic d e v e l o p e n t  a r e  s t i l l  u n d e rg o in g  more 
and more t ho r ough  s c i e n t i f i c  i n v e s t i g a t i o n  ; a n a l y t i c a l  t o o l s  a r e  
a l s o  engaged i n  t h i s  r e s e a r c h  [ 2 4 ] .  The two main p e r i o d s  o f  eco-  
nomic development  which a r e  c o n s i d e r e d  t o  have p l a y e d  t h e  most 
i m p o r t a n t  r o l e  i n  the t r a n s f o r m a t i o n  from a n  a g r a r i a n  t o  a  h i g h l y  
i n d u s t r i a l i z e d  s o c i e t y  a r e  t h e  X e i j i  economic deve lopment  (1887- 
19191 and  t h e  post-World War I1 economic development  (1953-73) .  
I t  w a s  a t  t h e s e  t i m e s  t h a t  t h e  Old Tokaido Trunk L i n e  a n d  t h e  New 
Tokaido Trunk Line  ( S h inkans e n )  were  proposed  a n d  comple ted .  
Wi th in  t h e  s c i e n t i f i c  l i f e t i m e  t h e r e  e x i s t : n o t  o n l y  d i f f e r -  
e n c e s  o f  o p i n i o n  conce r n ing  t h e  s o u r c e s  o f  J a p a n e se  economic 
growth  i n  t h e  Mei j i  economy [2 6 , 3 0 ,3 3 ,3 5 ]  b u t  a l s o  c o v e r i n g  t h e  
main a g g r e g a t e d  macro-economic d a t a  su c h  a s  GNP and commodity o u t -  
p u t ;  o p i n i o n s  v a r y  c o n s i d e r a b l y :  Kuznets ,  Ohkawa, Rosovsky and 
o t h e r s  had p r e v i o u s l y  e s t i m a t e d  a r a t h e r  h i g h  a n n u a l  g rowth  r a t e  
o f  4% f o r  t h e  Xej i economy. Na k m u ra  (301 r e d u c e d  t h e  a g g r e g a t e  
a n n ua l  g rowth  r a t e  from 4% t o  2 .8 % ,  however t h e  most r e c e n t  [321 
e s t i m a t e  o f  t h e  r a t e s  p e r  annum f o r  t h e  M e i j i  economy a s  a whole 
a r e  a s  f o l l o w s :  
GNP p e r  c a p i t a  . . . . . . . .  1.14 
GNP pe r  worker  . . . . . . . .  1.68 
Commodity o u t p u t  p e r  c a ~ ~ i t a  . . 1 .93 
Commodity o u t p u t  p e r  worker  . . 2.77 
D e t a i l e d  d i s c u s s i o n  on  t h i s  s u b j e c t  c a n  b e  found  i n  A.C.  Ke l ly  
and  J . G .  Wil l iamson i n  t h e  monograph "Lessons  from J a p a n e s e  
Development" I241 . 
The a u t h o r s  o f  t h e  monograph a l s o  made 3 ve ry  i n t e r e s t i n g  
two s e c t o r a l  ( a g r i c u l t u r e  and i n d u s t r y )  model of t h e  M e i j i  eco- 
nomy u s i n g  t h e  p roduc t ion  f u n c t i o n s  form and v iewing economic 
development a s  a  g e n e r a l  e q u i l i b r i u m  p roces s .  The models a l lowed 
t h e  examinat ion  of s e v e r a l  l e a d i n g  development i s s u e s  by employing 
c o u n t e r f a c t u a l  r u n s .  
Of c o u r s e ,  t h e  a p p l i c a t i o n  of t h e  p roduc t ion  f u n c t i o n s  and 
t h e  g e n e r a l  e q u i l i b r i u m  assumpt ion  may be c o n s i d e r e d  a s  a n  ove r -  
s i m p l i f i c a t i o n ;  n e v e r t h e l e s s  t h e  r e s e a r c h  methods and t h e i r  r e -  
s u l t s  a r e  ve ry  i n t e r e s t i n g  and u s e f u l  when t r y i n g  t o  e s t a b l i s h  
t h e  sour'ces o f  J apanese  economic development;  i f  t h e s e  f a c t o r s  
were 'unique" t o  t h e  c a s e  of  Japan such  e x p e r i e n c e  would be a typ-  
i c a l  of t h e  development p roces s .  
I t  i s  now d o u b t f u l  whether t h e  M e i j i  economy posses sed  such  
f a v o r a b l e  f a c t o r s  bu t  c o u n t e r f a c t u a l  r u n s  g i v e  r e s u l t s  t h rough  
s e n s i t i v i t y  a n a l y s i s  n o t  by making a s sumpt ions  and w i t h o u t ' h i r a c -  
u lous"  o r  " t ake -o f f "  concepts .  The a u t h o r s ,  r a t h e r  t h a n  s e e k i n g  
an  e x p l a n a t i o n  f o r  t h e  "unusua l " ,  under took a  s y s t e m a t i c  rev iew 
of a  wide range  o f  p o t e n t i a l  f a c t o r s  a c c o u n t i n g  f o r  t h e  L i r e s s i v e  
( b u t  n o t  unusua l )  e a r l y  J apanese  growth.  They s t a t e :  
The f i r s t  f a c t o r  i s  a n  a c c e l e r a t i o n  i n  t h e  long-  
run  growth r a t e  i n  X e i j i  Japan.  IJhat e x p l a i n s  t h e  
J apanese  r e c o r d  of  growth r a t e  a c c e l e r a t i o n ?  The h i s -  
t o r i c a l  e x p l a n a t i o n  focuses  a lmos t  e x c l u s i v e l y  on ex- 
ogenous ly  de termined inves tment  " s p u r t s " .  In  c o n t r a s t ,  
o u r  a n a l y s i s  a s s i g n s  a  n o t a b l e  p o r t i o n  of t h e  J apanese  
t r e n d  r a t e  a c c e l e r a t i o n  t o  endogenous f o r c e .  
There was t h e  p o s s i b i l i t y  o f  accumula t ing  c a p i t a l  ( t h rough  
wage s t a b i l i t y ,  l o n g e r  working hour s ,  t e c h n i c a l  change o f  l a b o r  
w i thou t  a  l a b o r - s u r p l u s  p rob lem) ,  demand f o r  i n d u s t r i a l i z a t i o n ,  
t h e  c a p i t a l  goods '  r e l a t i v e  p r i c e  d e c l i n e  t h roughou t  t h e  M e i j i  
p e r i o d  was very  f a v o r a b l e  f o r  a c c e l e r a t i n g  c a p i t a l  fo rma t ion  
r a t e s ,  t h e r e  was an  impres s ive  r a t e  o f  growth i n  a g r i c u l t u r a l  o u t -  
p u t  due t o  t h e  succes s  o f  app ly ing  new t echno logy  t o  a g r i c u l t u r e ;  
t h i s  r e l i e d  s i g n i f i c a n t l y  on  t h e  a v a i l a b i l i t y  o f  a  d i s c i p l i n e d  
and e n e r g e t i c  l a b o r  f o r c e .  
Japan i n  1887  can be desc r ibed  a s  predominantly r u r a l  wi th  
an u r b a n i z a t i o n  r a t i o  o f  u = 0 . 1 5  and an i n d u s t r i a l  ou tpu t  s h a r e  
equa l  t o  0 . 2 2 9 .  I n  1915 t h e  Mei j i  economy gave Ja9an an urbani-  
z a t i o n  r a t i o  o f  u = 0 . 2 5 8  and an i n d u s t r i a l  o u t p u t  s h a r e  e q u a l  
t o  0 . 4 9 3 .  Net government r a i l r o a d  investment du r ing  1887 -1915  
was equa l  t o  703  m i l l i o n  yen ( a t  t h e  c u r r e n t  p r i c e )  1 7 . 6 %  of  a l l  
n e t  governmental c a p i t a l  format ion.  
The post-World War I1 economic develooment began i n  1953 /54  
when Japan reached t h e  pre-war 1939  peak a f t e r  1946  GNP had 
f a l l e n  a b r u p t l y  t o  t h e  1917 /18  l e v e l .  
An i n d i r e c t  s t a t emen t  on t h e  f u t u r e  economical growth a s  
w e l l  a s  on t h e  i n c r e a s e  on incomes could  a l s o  be found i n  t h e  
Tokaido Shinkansen proposal :  
From t h e  f u t u r e  p rospec t s  o f  t h e  n a t i o n a l  t o t a l  
o u t p u t  a s  e s t ima ted  i n  1957 by t h e  Economic Planning 
Borad of t h e  Japanese Government, and from t h e  p a s t  
t r a n s p o r t a t i o n  showing t h a t ,  a t  t h e  most conse rva t ive  
e s t i m a t e ,  t h e  JNR w i l l  have t o  c a r r y  i n  1975 about  
t w i c e  a s  many passengers  and 2 . 2  t imes  a s  much f r e i g h t  
a s  it d i d  i n  1956 .  
I t  i s  i n t e r e s t i n g  t o  no te  a g a i n  t h a t  a t  t h a t  t ime t h e  f i r s t  
F ive  Year Road Improvement Program was a l r e a d y  on t h e  way. More- 
o v e r ,  t h e  Nat ional  Expressway Law (Law N o .  7 9  of 1 9 5 7 1 ,  t h e  
Nat ional  Development A r t e r i a l  Expressway Cons t ruc t ion  Law (Law 
No. 68 of 1 9 5 7 )  and t h e  Japan Highway P u b l i c  Corporat ion (Law No. 
6  of  1 9 5 6 )  were e s t a b l i s h e d .  (See Map 5 . )  
The USA c o n s u l t a n t ,  Y r .  Wattkins ,  s t r o n g l y  recommended i n  
1956 t h a t  t h e r e  should be a r a p i d  growth o f  highways i n  Japan.  
The per iod of c o n s t r u c t i o n  o f  t h e  Tokaido Shinkansen coin-  
c ided  w i t h  t h e  ve ry  r a p i d  qrowth of t h e  Japanese  economy a s  w e l l  
a s  a n  i n c r e a s e  i n  Japanese  incomes. The growth r a t e s  d u r i n g  
1955 -70  a r e  t r u l y  impress ive .  Let  us  use  t h e  Brookings I n s t i t u -  
t i o n  s t u d i e s  of t h e  Japanese  economy and t h e  r e c e n t  monograph by 
E.F. Denison and W.K. Chung "How J a p a n ' s  Economy Grew So Fas t .  
The Sources  o f  Post-War Expansion" ( 6 1 .  Other  r e s e a r c h  w i l l  a l s o  
be used o r  recommended f o r  more d e t a i l  [ 2 2 , 2 6 , 3 2 , 3 3 , 3 5 , 3 7 1 .  By 
1970  t h e  Gross Domestic Product ion p e r  person employed i n  Japan 
had r eached  t h e  l o w e s t  l e v e l  ob se rv e d  i n  most  d e v e lo p e d  c o u n t r i e s .  
The gap  between J apan  and  t h e  Un i t e d  Kingdom was o f  o n l y  modera te  
s i z e  a t  a l l  p r i c e  w e i g h t s  (see T a b l e  8 . 1 ) .  
J a p a n  r a n k s  c o n s i d e r a b l y  h i g h e r  i n  GDP p e r  c a p i t a  t h a n  i n  GDP 
p e r  pe r s on  employed s i n c e  s h e  had t h e  h i g h e s t  p e r c e n t a g e  of  popula-  
t i o n  employed i n  1970: 49.2 p e r c e n t  a g a i n s t  44.9 i n  t h e  Uni ted  
Kingdom, 43.7 i n  West Gennany, 41.3 i n  F r a n c e  and  39.9 i n  t h e  
Uni ted  S t a t e s .  
J a p a n e s e  p e r  c a p i t a  consumpt ion  compared much 
less f a v o r a b l y  w i t h  t h e  o t h e r  c o u n t r i e s  d e s p i t e  t h e  
low p r o p o r t i o n  o f  J a p a n e s e  o u t p u t  d e v o t e d  t o  n a t i o n a l  
d e f e n c e .  T h i s  i s  becaus e  o f  t h e  v e r y  h i g h  p r o p o r t i o n  
devo t ed  t o  g r o s s  c a p i t a l  f o rm a t io n .  [61 
S i n c e  1967 t h e  J a p a n e s e  economy h a s  become t h e  t h i r d  l a r g e s t  
economy f o l l o w i n g  t h e  U n i t ed  S t a t e s  and  t h e  S o v i e t  Union. Based 
o n  i n t e r n a t i o n a l  p r i c e  w e i g h t s ,  t h e  p e r  c a p i t a  GDP o f  J a p a n  i n  
1970 was 52.952,  more t h a n  t e n  t i m e s  t h e  amount s t a t e d  i n  t h e  
Shinkansen  p r o p o s a l .  The gap  between Un i t e d  S t a t e s  a n d  J a p a n  i n  
n a t i o n a l  income p e r  pe r s on  employed i n  1970 i s  p r e s e n t e d  i n  Ta b l e  
8.2.  
P a s s enge r  c a r  p r o d u c t i o n  i n  J a p a n  i n c r e a s e d  more t h a n  155- 
f o l d  between 1955 and  1970,  t r u c k  p r o d u c t i o n  i n c r e a s e d  4 6 - fo ld ,  
a n d  bus  p r o d u c t i o n  a b o u t  9 - f o ld .  S i n c e  1967 J a p a n  h a s  ranked  a s  
t h e  second  l a r g e s t  p r oduce r  o f  a u to m o b i l e s  i n  t h e  w o r l d ,  second  
o n l y  t~ t h e  Uni ted  S t a t e s .  (See C h a p t e r  5 . )  By 1967 J a p a n  was 
t h e  w o r l d ' s  l a r g e s t  p r oduce r  o f  t e l e v i s i o n  sets,  r a d i o s ,  cameras  
and sewing  machines .  Tab l e  8.3 shows t h e  n a t i o n a l  income i n  con- 
s t a n t  p r i c e s  by s e c t o r  and i n d u s t r i a l  b r a n c h ,  1952-71. 
Tab l e  8.4 shows employment by s e c t o r ,  i n d u s t r i a l  b r a n c h  and  
c l a s s  of  worker ,  1952-71. The g ro wth  r a t e s  from 1953 t o  1971 a n d  
i n  t h e  s u b p e r i o d s  1953-61 and 1961-71 a r e  p r e s e n t e d  i n  Ta b l e  8.5.  
What were t h e  main s o u r c e s  o f  t h i s  v e r y  f a s t  g rowth?  Accord ing  
t o  t h e  Denison and  Chung s t u d i e s  t h e  main s o u r c e s  were  t h e  employ- 
ment f a c t o r ,  t h e  c a p i t a l  f o r m a t io n  f a c t o r ,  i n c r e a s e d  knowledge, 
economies o f  s c a l e  and income e l a s t i c i t i e s .  I t  i s  i n t e r e s t i n g  t o  
n o t e  t h a t  t h e  main s o u r c e s  were t h e  same i n  n a t u r e  a s  t h o s e  o f  
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Table 8.3 NATIONAL INCOME IN CONSTANT PRICES, BY SECTOR AND INDUSTRIAL BRANCH, 1952-71 
Sources: E.F. Denison and W.K. Chung 161, p. 19. 
T a b l e  8 . 4  EMP1,OYMENT BY S E C T O R ,  INUUS'PRIAL BRANCII, AND C L A S S  OF WORKER, 1 9 5 2 - 7  1 
S o u r c e s :  E . F .  D e n i s o n  a n d  W.K.  C h u n g  [ 6 1 ,  p .  2 3 .  
T a b l e  8 . 5  SELECTED GROWTH RATES, 1953-7  1 
P r r c e r ~ t  per year  
I'I'EH 
JAPANESE DEFLATION PROCEWRES 
WtioLe ecollorny 
US DEFLATION PROCEDURES 
Whole economy 
N o n r e s i d e n t i a l  b u s i ~ , c s s  
Atjr i c u l t u r e  
N o n a g r i c u l t u r a l  i n d u s t r i e s  
Wage and saLdry workers  
Self -eolployed and unpaid 
fan l i l y  workers 
S o u r c e s :  E . F .  D e n i s o n  a n d  W . K .  C h u n g  161, p .  2 4 .  
t h e  M e i j i  economy found by Ke l ly  and Will iamson.  U n f o r t u n a t e l y  
t h e  Denison and Chung s t u d y  does  n o t  produce a n  a n a l y t i c a l  model; 
t h e r e f o r e  c o u n t e r f a c t u a l  r u n s  a r e  i m p o s s i b l e  f o r  a  more t ho rough  
a n a l y s i s  of  t h e  J apanese  economy d u r i n g  1955-70 (of  c o u r s e ,  t h e  
e f f o r t  needed f o r  modeling would be much g r e a t e r ) .  The f u l l  
s o u r c e s  o f  t h e  growth o f  t h e  J apanese  economy a r e  found i n  Tab le  
8 . 6 .  
Tab le  8 . 7  shows t h e  s o u r c e s  o f  growth w i t h  s t a n d a r d i z e d  form 
and w i t h  a comparison t o  o t h e r  c o u n t r i e s .  
8 . 1 . 1 . 2  T r a n s p o r t  R e l a t e d  Development 
I n  1 9 5 7  t h e  p r o p o s a l  f o r  t h e  Tokaido Shinkansen  l i n e  s t a t e d :  
The a v e r a g e  i n d i v i d u a l ' s  income i n  J a p a n  i s  t o -  
day  s o  sma l l  t h a t  au tomob i l e s  a r a  n o t  so  popu la r  a s  i n  
many wes t e rn  c o u n t r i e s .  
Tab l e  8 . 8  shows a comparison o f  J apan  and t h e  USA w i t h  r e s p e c t  t o  
t h e  number o f  v e h i c l e s  owned and t h e  n a t i o n a l  income. 
The p o s s i b l e  e f f e c t s  o f  o t h e r  c a r r i e r s  on  t h e  Tokaido Line  
a r e  a s  f o l l o w s :  
The e x e c u t i v e  s e c r e t a r i e s  o f  t h e  Counc i l  o f  Hin- 
i s t e r s  r e l a t i n g  t o  t r a f f i c  s t u d i e s  t h e  p o s s i b l e  i n f l u -  
ence  o f  t h e  p r o s p e c t i v e  superhighway o n  t h e  Tokaido 
Trunk Line .  
An a n a l y s i s  was made o f  t h e  p r e s e n t  s t a t u s  o f  
t r a n s p o r t a t i o n  by d i v i d i n g  t h e  a r e a s  r e l a t i v e  t o  t h e  
Tokaido Trunk Line  i n t o  s m a l l  economic b locks .  On t h e  
b a s i s  o f  t h e  a n a l y s i s  an  e s t i m a t e  was made o f  such  
amounts o f  t r a f f i c  a s  would p o s s i b l y  be  d i v e r e d  from 
r a i l  t o  highway t r a n s p o r t .  According  t o  such  a n  e s t i -  
mate ,  t h e  superh ighway,  i n  t h e  e v e n t  o f  i t s  be ing  r e a l -  
i z e d ,  w i l l  t a k e  c a r e  o f  abou t  1 0 %  and 5 %  r e s p e c t i v e l y  
o f  t h e  p a s s e n g e r  and f r e i g h t  t r a f f i c  volume o f  t h e  
Tokaido Trunk L ine  . . . The Japanese  N a t i o n a l  R a i l -  
ways Trunk L ine  Survey Committee, an  a d v i s o r y  o r g a n  
f o r  t h e  M i n i s t r y  o f  T r a n s p o r t a t i o n ,  h a s  a l s o  made a n  
e s t i m a t e  of  t h e  p o s s i b l e  f l ow  o f  pa s senge r  and  f r e i g h t  
t r a f f i c  t o  t h e  p r o j e c t e d  superhighway and  t h e  recommen- 
d a t i o n s  o f  t h i s  o rgan  c o n t a i n  much t h e  same r e s u l t s  o f  
f i n d i n g s  . 
T a b l e  8 . 6  SOURCES OF GROWTH O F  ACTUAL N 
NONRESIDENTIAL BUSINESS AND W 
Growth r a t e s  and cont 
NATIONAL INCOME 
TOTAL FACTOR INPW 
sours  
average hours 
e f f i c i ency  o f f s e t  
in targroup s h i f t  
o f f s e t  
Age-set composition 
Education 
Unallocated 
Cap i t a l  
Inventor ies  
Nonresidential  s t ruc-  
t u r e s  6 equipnent 
Dvellings 
In t e rna t iona l  a s s e t s  
Land 
-
OUTPVT PER UNIT OF 
INPVT 
Advances in how- 
ledge and n.e.c. 
Imprwed resource 
a l loca t ion  
Contraccion of agr i -  
c u l t u r a l  inputs  
Contraction of non- 
a g r i c u l t u r a l  s e l f -  
employment 
Reduction i n  in terna-  
t i o n a l  t-ade 
Sa r r iSs  
Economies of sca le  
Measured in US pr ices  
IncQDe e l a s t i c i t i e s  
ibut ions  to growth r a t e s  ir 
NCNRESIDENTIAL BUSINESS 
1953-71 1 1953-61 11961-71 
I r r egu la r  f a c t o r s  -0.04 0.27 -0.31 
Ef fec t  of weather on 
f armincl 11 0.06 1 0.19 I -0.04 
Labor d i spu tes  0.00 0.00 0.00 
In t ens i ty  of demand -0.10 0.08 -0.27 
I'IONAL INCOME, 
I L E  ECONOMY, 1 9 5 3 - 7 1  
sercentage -points 
mom Eccsom 
S o u r c e s :  E . F .  D e n i s o n  and W . K .  C h u n g  [ 6 1 ,  p. 3 8 .  
T a b l e  8 . 7  SOURCES OF GROKPll OF S'fANDARDIZED GROWCll RATE OF NA'PIOIJAL INCOME, WOLE ECONOMY, BY COIIttlTY, VARIOUS PERIODS 
P e r c e n t a q e  p o i n t s  
STANDARD1 ZED GROWI'H 
RACE 
TOTAL FAmOR INPVT 
Lab o r  
-
Employment 
H o u r s  o f  w r k  
Ay e - sex  composl  t l o n  
E d u c a t i o n  
Una 11 o c a  t e d  
Cap1 t a l  
I n v e n t o r  les II 
N o n r r s l d e n t l a l  s t r u c -  
t u r e s  8 e q u l p n e l l t  
D w e l l l n y s  
I n t e r r ~ a t l o n a l  a s s e t s  
Land 
G U T  PER UNIT OF' 11 
INPUT, S'TANUAHDIZED 
A d v d n C e ~  i n  know- 
l e d g e  a n d  n . e . c .  
Improved r e s o u r c e  
a l l o c a t i o n  
C o n t r a c t l o n  o f  a r j r l -  
c u l L u r d l  irbpllLs 
Co r rL rdc t i on  o f  non- 
a y r l c u l t u r a l  self- 
employloen t 
R e d u c t i o n  o f  i n t e r -  
n d t l o n a l  t r a d e  
b a r r i e r s  
Eco n o mi e s  o f  s a l e  
MedSurrd  i n  US p r l c e :  
I n c u n e  e l d s t l c l t i e s  
USA 
1948-69 
4 .m 
2 .09  
1 . 3 0  
1 .17  
-0 .2  1 
-0.10 
0 . 4 1  
0 . 0 3  
0 . 7 9  
0 . 1 2  
0 . 3 6  
0 . 2 8  
0 . 0 3  
0.00 
1 .91  
1 . 1 9  
0. 30 
0 . 2 3  
0 . 0 7  
0.00 
0 . 4 2  
0 . 4 2  
CANADA 
1950-67 
4 . 9 5  
3 .02  
1 . 8 5  
1. 6 2  
- 0 .20  
- 0 . 1 3  
0 . 3 6  
0.00 
1 .14  
0.10 
0. U7 
0 . 3 0  
- 0 . 1 2  
0.00 
1 .96 
0 . 6 6  
0 . 6 4  
0 . 5 4  
0.10 
0.1m 
0 . 6 6  
0 . 6 3  
0 . 0 3  
BELGIUM 
1950-62 
3 . 0 3  
1 .17  
0 . 7 6  
0 . 4 0  
- 0 . 1 5  
0.08 
0 . 4 3  
0.00 
0 . 4 1  
0 . 0 6  
0 . 3 9  
0 . 0 2  
-0. Ob 
0.00 
1 .86  
0 . 8 4  
0 . 5 1  
0 . 2 0  
0 . 1 5  
0 . 1 6  
0 . 5 1  
0 . 4 0  
0 . 1 1  
FRANCE 
1950-62 
4 .70  
1 .24  
0 .4  5 
0.08 
-0 .02  
0.10 
0 . 2 9  
0.00 
0 . 7 9  
0 . 1 9  
0 . 5 6  
0 . 0 2  
0 . 0 2  
0.00 
3 . 4 6  
1 .51  
0 . 9 5  
0 . 6 5  
0 . 2 3  
0 . 0 7  
1 .OO 
0 . 5 1  
0 . 4 9  
YRG 
1950-62 
6 . 2 7  
2 .78  
1 .37  
1 . 4 9  
-0 .27  
0 . 0 4  
0.11 1 0.00 
1 . 4 1  
0 . 3  1 
1 . 0 2  
0 . 1 4  
-0.08 
0.00 
3.49 
0 .87  
1 . 0 1  
0 . 7 7  
0 .14  
0 . 1 0  
1 .61  
0 . 7 0  
0 . 9 1  
Sources: E . P .  D e n i s o n  and W.K. C h u n g  161 , p .  43. 
Table 8.8 Comparison of Japanese  and USA v e h i c l e  f l e e t s  and 
n a t i o n a l  incomes 
(1957) 
8.1.2 The S i t u a t i o n  A f t e r  the  Shinkansen was B u i l t  
For almost t e n  y e a r s  a f t e r  t h e  opening of t h e  Tokaido Shin- 
kansen l i n e  t h e  Japanese  economy enjoyed t h e  r a p i d  growth which 
had s t a r t e d  t e n  y e a r s  b e f o r e  Shinkansen. In  1969 t h e  Economic 
Planning Agency es t ima ted  t h a t  GNP i n  1985 (expressed i n  1965 
p r i c e s )  would be 4130 t o  4150 t r i l l i o n  o r  fou r  t o  f i v e  t imes  t h e  
1965 GNP of 430 t r i l l i o n ,  which means t h a t  EPA and t h e  n a t i o n a l  
government had cons ide red  t h a t  t h e  r a p i d  growth r a t i o  of t h e  
Japanese  economy would remain u n t i l  a t  l e a s t  1985. This  assump- 
t i o n  was confirmed i n  1972 by t h e  government. 
The cumulat ive  t o t a l  of f i x e d  c a p i t a l  format ion f o r  t h e  20 
y e a r s  between 1966 and 1985 was expected t o  r each  between 4450 
and 4550 t r i l l i o n ,  abou t  seven t o  n i n e  t imes  t h a t  o f  t h e  t o t a l  
cumulat ive  f i x e d  c a p i t a l  formation f o r  t h e  t e n  y e a r  pe r iod  1956- 
65 (463  t r i l l i o n ) .  During t h e  same pe r iod  cumulat ive  p r i v a t e  in -  
vestment i n  p l a n t s  and equipment was expected t o  r each  4210 t o  
4260 t r i l l i o n :  cumulat ive  p r i v a t e  housing inves tment  4110 t o  4120 
t r i l l i o n :  and cumulat ive  government f ixed  inves tment  5130 t o  4170 
t r i l l i o n .  C l a s s i f i e d  by f u n c t i o n s ,  cumulat ive  c o n s t r u c t i o n  i n v e s t -  
ment was expected t o  amount t o  V270 t o  4330 t r i l l i o n  and cumulat ive  
inves tment  i n  p l a n t s  and equipment 4180 t o  4220 t r i l l i o n .  
I t  is  a n t i c i p a t e d  t h a t  a  t o t a l  o f  more than  1.5 t r i l l i o n  US 
d o l l a r s  w i l l  be i n v e s t e d  i n  Japan dur ing  t h e  twenty y e a r s  a f t e r  
t h e  opening of t h e  Tokaido Shinkansen l i n e  and t h i s  would provide  
s u f f i c i e n t  p o t e n t i a l  f o r  t h e  r a p i d  e x t e n s i o n  o f  S h i n k a n s e n  l i n e s ;  
t h e  more s o  s i n c e  government  i n v e s t m e n t  was assumed t o  b e  a s  h i g h  
a s  a p p r o x i m a t e l y  0 . 5  t r i l l i o n  US d o l l a r s .  
I n  1973 t h e  EPA p r e s e n t e d  a  more d e t a i l e d  p r o f i l e  o f  t h e  
J a p a n e s e  economy i n  FY 1977 ( T a b l e  8 . 9 )  a s  w e l l  a s  t h r e e  t e s t i n g  
p r e d i c t i o n s  o f  J a p a n e s e  economy u p  t o  1990 u s i n g  l o n g - t e r m  econo-  
metric models .  For  a  p r o f i l e  o f  t h e  J a p a n e s e  economy from 1970-74 
a  medium-term macro-model-1973 was u s e d .  [81 
The p r o p o s e d  i n v e s t m e n t s  by s e c t o r  f o r  1973-77 a r e  shown i n  
T a b l e  8 .10 .  
T a b l e  8 .11  shows a  breakdown o f  g r o s s  n a t i o n a l  e x p e n d i t u r e  
f o r  FY 1960 o n e  y e a r  a f t e r  t h e  construction o f  t h e  Toka ido  Sh in-  
k a n s e n  l i n e  s t a r t e d ,  f o r  FY 1970 when t h e  l a w  f o r  t h e  c o n s t r u c t i o n  
o f  t h e  n a t i o n - w i d e  ne twork  o f  S h i n k a n s e n  was a d o p t e d  a n d  p r o p o s e d  
i n  1973 f o r  1977. 
8 . 1 . 3  The P r e s e n t  S i t u a t i o n  
The p r e s e n t  (1977)  J a p a n e s e  economy d i f f e r s  r a d i c a l l y  f rom 
t h a t  o f  1958 o r  t h e  f i r s t  d e c a d e  o f  t h e  T o k a i d o  S h i n k a n s e n  (1964-  
7 3 ) .  The p r e s e n t  s t a t e  o f  t h e  J a p a n e s e  economy is s t i l l  v e r y  much 
i n f l u e n c e d  by t h e  economic r e c e s s i o n  which  s t a r t e d  i n  many i n d u s -  
t r i a l i z e d  c o u n t r i e s  i n  1973.  
I n  a n  a n a l y s i s  by t h e  Nomura R e s e a r c h  I n s t i t u t e  [44]  t h e  
s i t u a t i o n  i s  d e s c r i b e d  a s  f o l l o w s :  
Because  o f  t h e  weak autonomous r e c o v e r y  power 
o f  p r i v a t e  s e c t o r  f i n a l  demand, t h e  J a p a n e s e  economy 
i s  s t i l l  b e i n g  s u p p o r t e d  m a i n l y  by t h e  exogenous  pub- 
l i c  s e c t o r  a n d  e x p o r t  demands.  The c o n s e q u e n t  u n e a s i -  
n e s s  h a s  r e s u l t e d  i n  a n  e x t r e m e l y  s l o w  r a t e  o f  g r o w t h  
o f  t h e  economy, w i t h  a  q u a r t e r l y  a v e r a g e  r e a l  r a t e  o f  
i n c r e a s e  o f  GNP i n  a n n u a l  t e r m s  o f  less t h a n  4% f o r  
f i s c a l  1976, a s  compared w i t h  t h e  c u r r e n t  p o t e n t i a l  
r a t e  o f  5-6s. Thus it is d i f f i c u l t  t o  s h r i n k  t h e  d e -  
f l a t i o n a r y  g a p ,  r e s u l t i n g  i n  u n d e s i r a b l e  d i s e q u i l i b r i -  
urns, b o t h  i n t e r n a l l y  w i t h  r e s p e c t  t o  l a b o r  and  p r o d u c t  
m a r k e t s  and e x t e r n a l l y  w i t h  r e s p e c t  t o  t h e  t r a d e  b a l -  
a n c e .  The c o n t i n u e d  e x i s t e n c e  o f  t h i s  l a r g e  d e f l a -  
t i o n a r y  g a p  h a s  c o o l e d  b u s i n e s s  a t t i t u d e s  i n  t h e  p r i -  
v a t e  s e c t o r ,  c a u s i n g  a  l o s s  o f  a u t o m a t i c  r e c o v e r y  
S o u r c e :  B a s i c  Economic  a n d  S o c i a l  P l a n  1 9 7 3 - 7 7 ,  EPA, February  1 9 7 3 .  
Table 8.10 INVESTMENT B Y  SECTOR 
(Figures i n  b i l l i o n  yen a t  
FY 1972 p r i c e s )  
Source: Basic Economic and Soc ia l  Plan 1973-77, EPA, February 
1973. 
SECTOR 
Environmental Sanitat ion 
Public Housing 
Health and Welfare 
Schools 
Roads 
Railways 
Ports and Harbors 
Aviation 
Telecommunication 
Land Conservation 
Agriculture-Forestry-Fishery 
Others 
Adjustment Expenses 
T O T A L  
; 
FY 1973-77 INVESTXENT 
7,740 
6,080 
1,820 
4,370 
19,000 
7,850 
3,190 
770 
6,510 
5,830 
5,550 
18,290 
3,000 
90,000 
, 
T a b l e  8 . 1 1  BREAKDOWN OF GROSS NATIONAL EXPENDITURE ( t r i l l i o n s  of y e n ,  c u r r e n t  p r i c e s )  
Notes :  * I n  t h i s  row t h e  f i g u r e s  f o r  g r o s s  n a t i o n a l  e x p e n d i t u r e  f o r  f i s c a l  1972  a n d  f i s c a l  1977 L n c l u d e  Okinawa.  
1. T h e  f i g u r e s  I n  r e a l  t e r m s  a r e  b a s e d  o n  1965  p r i c e s .  
2. T h e  f i g u r e s  fur F i s c a l  1972 a r e  b a s e d  o n  t h o s e  o f  t h e  Government  E c o n a u l c  O u t l o o k  ( a s  o f  J a n .  2 6 ,  1973)  
dnd o t h e r  c d l c u l d t i ~ n s  a l o n g  t h e  same l i n e s .  
ITEM 
'Gross  naL iona  1  expen -  
d i t u r e  ( c u r r e n t  [JK.) 
G r o s s  n a t l o n d l  e x p n -  
d l t u r e  ( r e a l  t e rms )  
G r o s s  n a t l o n a l  expen -  
d l t u r e  ( c u r r e r ~ t  p r . )  
P e r s o n a l  consurnplrion 
e x p o n d i  t u r e  
C u r r e n t  Government  
p u r c l ~ ~ s e s  o f goods h 
s e r v i c e s  
Government  f i x e d  
c a p l t a l  f o r m d l i u n  
P r i v a t e  p l a n t  & 
e q u i p n c n t  f o r r u a t l o n  
P r i v a t e  h o u s i n g  
i nves lmen  t 
E x p o r t s  o f  goods a 
s e r v l c e s  a f a c t o r  
income r e c r l v e d  f rom 
a b r o a d  
( l e s s )  I m p o r t  o f  g o d s  
a s e r v i c e s  a f a c t o r  
l n c u n e  pirid a b r o a d  
Source: ~ a s i c  Economic and S o c i a l  P lan  1 9 7 3 - 7 7 ,  EPA, February 1973 .  
AmOUn 
183 .8  
105.3  
1 8 2 . 9  
95.2  
16 .3  
2 3 . 1  
27.7 
1 6 . 5  
20.8  
18.7 
F Y  
Amount 
16.2  
2 0 . 3  
1 6 . 2  
9.1 
1 .4  
1 .2  
3.7 
0 . 7  
1.8 
1 .8  
FY 
&noun1 
9 4 . 3  
6 7 . 0  
9 3 . 9  
4 8 . 5  
0 . 3  
1 0 . 2  
1 6 . 4  
6 . 6  
10 .6  
8 . 6  
h 
19Cio 
0 o f  
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- 
- 
1 0 0 . 0  
5 5 . 9  
8 . 8  
7 . 5  
1 9 . 6  
4 .1  
1 1 . 1  
11.0 
1972 
o o f  
t o ~ a l  
- 
- 
100.0 
51.7 
8.8 
1 0 . 0  
17 .5  
7 . 0  
11.3  
9 .2  
PI 1977 
of 
t o t a l  
- 
- 
100.0 
5 2 . 1  
0 . 9  
1 2 . 6  
1 5 . 2  
9 . 0  
11.4  
10.2  
A v e r a g e  
a n n u d l  
r aLe  Of 
i n c r e a s e  
F Y  1973-77 
14 .3  
9 . 4  
14.3 
1 4 . 5  
1 4 . 7  
1 7 . 9  
11.1 
20.3  
1 4 . 4  
16.7  
1 9 7 0  
Ave rage  
a n n u a l  
r a t e  o f  
i ~ ~ c r e a s e  
F Y  1961-70  
1 6 . 3  
11 .O 
1 6 . 3  
1 5 . 3  
1 5 . 6  
17 .6  
1 6 . 6  
2 2 . 1  
1 7 . 0  
15 .8  
Amount 
7 7 . 2  
57.4  
7 3 . 2  
3 7 . 6  
6 . 0  
6 . 2  
1 4 . 6  
4 . 0  
0 . 7  
7 .7  
F Y  
of 
cotdl 
----- 
- 
- 
1 0 0 . 0  
51.3  
D.2  
8 . 5  
1 . 9  
6 . 6  
1 1 . 8  
1 0 . 6  
power. Thus,  t h e  economy h a s  e n t e r e d  a  v i c i o u s  c y c l e  
i n  which even  i f  it p i c k s  up r a p i d l y  f o r  a  w h i l e  a s  
t h e  r e s u l t  o f  a n  upsurge  i n  p u b l i c  s e c t o r  o r  e x p o r t  
demand, it w i l l  be d i f f i c u l t  t o  s u s t a i n  t h e  r a p i d  
r a t e  of r e c o v e r y  and t h e  economy w i l l  r e v e r t  t o  a  low 
growth r a t e .  . . . 
Because o f  t h e  weak r e c o v e r y  power o f  p r i v a t e  
s e c t o r  f i n a l  demand, t h e  improvement h a s  been l e d  by 
e x p o r t s  and f i s c a l  e x p e n d i t u r e s  which a r e  l a r g e l y  a f -  
f e c t e d  by exogenous o r  p o l i t i c a l  f a c t o r s  o r  by tempo- 
r a r y  s u r g e s  i n  f i n a l  demand su c h  a s  i n c r e a s e d  inven-  
t o r y  i nves tm en t  due  t o  e x p e c t a t i o n s  f o r  a  r e c o v e r y  
( r e s u l t i n g ,  i n  many c a s e s ,  i n  a  l a r g e  u n in t e n d e d  i n -  
v e n t o r y  b u i l d u p ) .  . . . 
Although a r e c o v e r y  p r o c e s s  is underway on  t h e  
macro l e v e l  t h e  economy s t i l l  shows m a jo r  weaknes o n  
t h e  micro  l e v e l ,  i - e . ,  i n  t e rm s  o f  employment, produc- 
t i o n ,  p r o f i t s ,  e t c .  Even a t  t h e  p r e s e n t  t i m e ,  f i n a l  
demand h a s  shown o n l y  a n  " u n d e r - t h e - su r f a c e "  r e c o v e r y :  
t h a t  is, t h e s e  micro  i n d i c a t o r s  have n o t  r e a c h e d  t h e i r  
r e s p e c t i v e  l e v e l s  o f  t h e  p r e v i o u s  c y c l i c a l  p e a k ,  w i t h  
t h e  consequence  t h a t  e x p e c t a t i o n s  by b o t h  b u s i n e s s  a n d  
consumers have  f a i l e d  t o  improve. Th e re  i s  a l s o  a  
wide  d i v e r g e n c e  i n  t h e  e x t e n t  o f  r e c o v e r y  b o t h  by i n -  
d u s t r y  and by f i r m .  
Regard ing  t h e  employment s i t u a t i o n ,  t h e  number of 
c o m p l e t e l y  unemployed p e r s o n s  remains  a t  a b o u t  one  
m i l l i o n ,  and t h e  unemployment r a t e  o f  a b o u t  2 %  i s  sub- 
s t a n t i a l l y  h i g h e r  t h a n  t h e  1 . 5 %  o f  p r e v i o u s  r e c e s s i o n s .  
. . . 
The i n c r e a s e  i n  p l a n t  and  equipment  i n v e s tm e n t  
s pend ing  f o r  f i s c a l  1976 a s  a  whole from t h e  p r e v i o u s  
f i s c a l  y e a r  w i l l  have  been ,  a c c o r d i n g  t o  t h e  Fe b ru a ry  
s u r v e y s  by t h e  Bank of  J a p a n ,  t h e  J a p a n  Economic 
J o u r n a l  and  t h e  J apan  Development Bank, a b o u t  14% f o r  
i n d u s t r y  a s  a  whole ,  b u t  2-5s f o r  t h e  non-manufactur-  
i n g  i n d u s t r i e s .  I n  t e r m s  o f  n a t i o n a l  income s t a t i s -  
t i c s ,  however,  t h e  i n c r e a s e  i n  su c h  i n v e s t m e n t  f o r  i n -  
d u s t r y  a s  a  whole i s  e x p e c t e d  t o  have  o n l y  been a b o u t  
8 %  i n  nominal  t e r m s  and 3 %  i n  r e a l  terms. 
F i g u r e  8.1 shows t h e  deve lopment  o f  i m p o r t a n t  i t e m s  o f  q r o s s  
n a t x o n a l  e x p e n d i t u r e  f o r  t h e  y e a r s  1975 t o  1977 w i t h  a  f o r e c a s t  
f o r  1978/79. 
F i g u r e  8.2 shows com par i so n s  i n  t h e  deve lopments  o f  i n d u s t r i a l  
p r o d u c t i o n ,  s t o c k s  and c a p a c i t y  u t i l i z a t i o n .  
The c u r r e n t  s t a t e  o f  t h e  economy w i l l  p ro b a b ly  f o r c e  t h e  
J a p a nes e  Government t o  i n c r e a s e  t h e  government  s e c t o r  o f  i n v e s t -  
ment i n c l u d i n g  t h e  Shinkansen  Program, however t h e  r e a l i z a t i o n  of  
3 
2 
1 
0 
- 1  
3 
0 
Gross  P r i v a t e  Domescic F ixed  C a p i t a l  
- 3 Format ion  
- 6  
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-(Forecast  
Source :  Nomura Res ea r ch  I n s t i t u t e ,  Q u a r t e r l y  Economic Review, 
J u l y  1 9 7 7 ,  p. 3 .  
F i g u r e  8 . 1  GROSS NATIONAL EXPENDITURE BY SECTOR 
( r e a l ,  i n c r e a s e  from the p r e v i o u s  q u a r t e r )  
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110- 
130 
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S o u r c e :  Nomura R e s e a r c h  I n s t i t u t e ,  Q u a r t e r l y  Economic  Rev iew,  
J u l y  1 9 7 7 ,  p .  4 .  
F i g u r e  8 . 2  INDUSTRIAL PRODUCTION, INVENTORY AND CAPACITY 
UTILIZATION RATIO 
t h e  main g o a l s  o f  t h e  Second Comprehensive Nat ional  Development 
Plan w i l l  be delayed due t o  t h e  s i t u a t i o n  i n  t h e  p r i v a t e  s e c t o r  
o f  t h e  economy. 
8.2 Main Actors  Involved i n  Na t iona l  Economic P o l i c y  and Planning 
Consider ing t h e  p r e s e n t  Shinkansen program a s  a  p a r t  and a s  
a  r e s u l t  o f  t h e  n a t i o n a l  economic p o l i c y  f o r  Japan and a s  a  sub- 
j e c t  o f  long- and medium-range p lann ing ,  t h e  fo l lowing q u e s t i o n s  
r e l a t e d  t o  t h e  c h a r a c t e r  o f  n a t i o n a l  economic p o l i c y  a r i s e :  
What is t h e  degree  o f  consciousness  of n a t i o n a l  economic 
needs? What i n t e r e s t s  do they  r e f l e c t ?  
what c h a r a c t e r i s t i c s  do n a t i o n a l  economic p l a n s  have? 
What i s  t h e i r  r o l e  i n  s o c i e t y ?  
Which economic p rocesses  a r e  r e f l e c t e d  i n  t h e  p l a n s  and 
how? 
Who i s  involved i n  t h e  p lanning and d e c i s i o n  making 
p rocess?  
What means f o r  implementation of t h e  p lans  e x i s t ?  What 
do they mean t o  d i f f e r e n t  types  and groups o f  d e c i s i o n  
makers? 
How axe p lans  updated t o  c.hnging i n t e r n a l  and e x t e r n a l  
c o n d i t i o n s  i n  t h e  n a t i o n a l  economy? 
A l l  t h e  answers t o  t h e s e  q u e s t i o n s  a r e  ve ry  much determined 
by t h e  type  and socio-economic s t r u c t u r e  o f  t h e  Japanese economy. 
In s e v e r a l  p u b l i c a t i o n s  [ l o ,  14.31 I it  i s  desc r ibed  a s  a  " f r e e  
market economy", o r i e n t e d  towards economic qrowth and wi th  some 
e x p e c t a t i o n s  from "market mechanisms" (1958-70),  a s  a  "we l fa re  
s o c i e t y "  wi th  emphasis on balanced economic growth and s o c i a l  
development (1967-751, o r  a s  a  " s t a b l e  s o c i e t y " ,  based on a  growth 
p a t h ,  which i s  compat ib le  wi th  l i m i t e d  r e source  a v a i l a b i l i t y  (from 
1975) .  I n  s p i t e  o f  d i f f e r e n t  te rms and d i f f e r e n t  growth p a t t e r n s ,  
t h e  socio-economic type  o f  Japanese  economy remained unchanged: 
- determined by t h e  p r i v a t e  ( c a p i t a l i s t )  ownership o f  a  
major p a r t  of  t h e  c a p i t a l  goods and t h e  r e s u l t s  o f  t h e i r  
u t i l i z a t i o n ;  
- determined by t h e  e x i s t e n c e  o f  governmenta l  o r  mun ic ipa l  
s e c t o r s  i n  t h e  economy (mainly  r a i l w a y s ,  a i r l i n e s ,  l o c a l  
t r a n s p o r t ,  r o a d s ,  te lecommunica t ions ,  and o t h e r  p a r t s  of 
t h e  i n f r a s t r u c t u r e ,  mining,  power g e n e r a t i o n ,  e t c . ) ;  
- determined by a  28  y e a r  e x p e r i e n c e  i n  n a t i o n a l  economic 
p l ann ing  combined wi th  r e d i s t r i b u t i o n  and r e a l l o c a t i o n  
of  funds  by t h e  government. 
Table  8 .12  shows t h e  s h a r e  of  a s s e t s  and c a p i t a l  fo rma t ion  f o r  
t h e  p r i v a t e  s e c t o r  and f o r  t h e  government. 
Under t h e s e  c i r cums tances  " n a t i o n a l  economic p o l i c y "  i ndeed  
can  be r e l a t e d  t o  t h e  n a t i o n a l  economy a s  a  whole,  b u t  t h e  means 
o f  a c t i v e  i n f l u e n c e  of  implementa t ion ,  of d e c i s i o n s  r e g a r d i n g  
funds ,  d i s t r i b u t i o n  and a l l o c a t i o n  can  o n l y  be d i r e c t e d  t o  t h e  
governmental  s e c t o r .  For  t h e  p r i v a t e  s e c t o r  " n a t i o n a l  economic 
p o l i c y "  p l a y s  t h e  r o l e  of g e n e r a l  o r i e n t a t i o n ,  suppor t ed  by t a x e s  
and f i n a n c i a l  i n c e n t i v e s .  Within t h i s  g e n e r a l  framework w e  have 
t o  ana lyze  t h e  r o l e  of  d i f f e r e n t  a c t o r s  i nvo lved  i n  n a t i o n a l -  
economic p o l i c y  and p lanning .  
Table  8 .12  PRIVATE AND GOVERNMENT SECTORS I N  THE NATIONAL 
ECONONY 
Source:  S t a t i s t i c a l  Handbook of  Japan 1 9 7 7 ,  pp. 1 0 6 , 1 0 8 .  
SOVERNMENTAL SECTOR 
3 2 % 
3 0 %  
A s s e t s  1970  
( exc lud ing  households  ) 
Gross Domestic F ixed  
C a p i t a l  Formation 1975  
( 3 1  % o f  GNE) = n e t  
i nves tmen t  
PRIVATE SECTOR 
6 8 %  
7 0 %  
8.2.1 The Nat ional  Government and t h e  Japanese  Planning System 
8.2.1.1 Na t iona l  Economic Plans  
Na t iona l  economic p o l i c y  is  formulated and pub l i shed  by t h e  
Diet  (pa r l i amen t )  and the Government o f  Japan by means o f  t h e  
n a t i o n a l  economic p lans .  Since  t h e  end of World War I1 t h e  
Japanese  government has  p resen ted  n i n e  economic p l a n s ,  which have 
been o f f i c i a l l y  adopted.  However, t h e  n a t i o n a l  p lanning bureau 
was a l r e a d y  i n  e x i s t e n c e  be fo re  World War I1 1391. The l i s t  of 
p l a n s  and t h e i r  main f e a t u r e s  is  g iven  i n  Table  8.13. These p l a n s  
a r e  r e l a t e d  t o  f o u r  s t a g e s  of economic post-war development i n  
Japan : 
F i r s t  s t a g e  u n t i l  1957: r ecovery  from t h e  damage o f  World 
War 11, achievement o f  s e l f - s u p p o r t i n g  economy: 
Second s t a g e  from 1958 t o  1966: p l a n s  f o r  g r e a t e r  economic 
growth: 
Third  s t a g e  from 1967 to  1975: p l ans  f o r  balanced economic 
growth and s o c i a l  development, environmenta l  p r o t e c t i o n :  
Four th  s t a g e  from 1976: p l a n s  f o r  b e t t e r  s t andard  of l i v i n g  
and s t a b l e  development. 
8.2.1.2 Comprehensive Nat ional  Development P l a n s  
Apar t  from t h e  above mentioned medium-term p l a n s  (most of 
them a r e  f ive-year  p l a n s ) ,  from 1962 comprehensive n a t i o n a l  devel -  
opment p l a n s  f o r  Japan have been employed i n  o r d e r  t o  fo rmula te  
a longer- range n a t i o n a l  economic p o l i c y .  The f i r a t  Conprshensive 
?iationaL Lkvetopment P h  of 1962 proposed t h e  growth c e n t e r s  devel -  
opment formula a s  a s t r a t e g y  which in tended t o  " r e c t i f y  r e g i o n a l  
i n e q u a l i t y " . [ l l )  Th i s  was a comprehensive response  t o  a concept  
developed b e f o r e ,  t h e  so -ca l l ed  " P a c i f i c  Coast  B e l t  Scheme" (see 
Figure  8 . 3 ) .  Design and c o n s t r u c t i o n  of twenty-one l a r g e - s c a l e  
and medium-scale i n d u s t r i a l  growth c e n t e r s  o u t s i d e  t h e  e x i s t i n g  
me t ropo l i t an  a r e a s  ( s e e  Figure  8.4) began l u s t  a f t e r  completion 
of  t h e  Comprehensive Na t iona l  Development Plan  and i s  s t i l l  on- 
going.  These new growth c e n t e r s  and t h e  e x i s t i n g  me t ropo l i ses  
w e r e  t o  be i n t e r l i n k e d  by the  t r a n s p o r t a t i o n  network,  which was 
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Figure 8 . 3  THE PACIFIC COAST BELT SCHEME ( 1 9 6 0 )  
Introductory Notes: 
1 ] The N e w  l n d u s l r a i  C i l ~ e s  
e The S p c c ~ a l  Areas for Industrial  Development 066"  Area - 
AkiUwan Area 
Hjrhlnohc Arra 
Twama-lakroka Area 
Sendalwan Area 
Harnma Area, 
O k a v a m + b m  &sl I6ban.K6rlvarna A n a  
N*aaum Am. 
h l a t ~ u m o t w u w a  AfrJ  
Hlgashiwruprwan Area 
Hlgrrhirnnkrwa 4r r r  
S o u r c e :  *The O u t l i n e  o f  t h e  N a t i o n a l  Land Agency", May 1 9 7 6 ,  2 .  3 1 .  
F i g u r e  8.4 THE NEW INDUSTRIAL CITIES AND THE SPECIAL AREAS FOR 
INDUSTRIAL DEVELOPYENT 
expec t ed  t o  p l ay  a n  impor t an t  r o l e  f o r  mutual  economic i n f l u e n c e  
and ba lanced development. The government w a s  t h e  l e a d i n g  f o r c e  
f o r  implementa t ion  o f  t h e  development formula.  Major means o f  
implementa t ion  were : 
- government i nves tmen t  f o r  i n f r a s t r u c t u r e ;  
- t a x  r e d u c t i o n  f o r  e n t e r p r i s e s  l o c a t e d  i n  t h e  growth 
c e n t e r s :  and 
- development f i n a n c i n g .  
The (second)  New Compre&nrriva NatwmzL DsveLopnt  P h  o f  1969 
proposed  t h e  network development formula i n  o r d e r  t o  a t t a i n  t h e  
fo l lowing  t a r g e t s  d u r i n g  t h e  p e r i o d  1969-85: 
e f f i c i e n t  u t i l i z a t i o n  o f  a l l  l and :  
r e g i o n a l  development t o  s u i t  p a r t i c u l a r  l o c a l  c o n d i t i o n s  
(such  as n a t u r a l ,  c u l t u r a l ,  h i s t o r i c a l ,  s t a g e  of  develop-  
ment)  ; 
development and c o n s e r v a t i o n  o f  s a f e  and p l e a s a n t  env i ron -  
menta l  c o n d i t i o n s :  
c o n t r o l  o f  i n t e r a c t i o n s  between t h e  development o f  human 
s o c i e t y  and n a t u r e  a s  a  dynamic system. 
The network development formula  is t h e r e f o r e  composed of  
t h r e e  phases  : 
(a )  fo rma t ion  o f  the n a t i o n a l  network fo l lowing  an i n t e r -  
meshed p o l y g r i d  p a t t e r n  and based o n  
- fo rma t ion  o f  a  n a t i o n a l  d a t a  communication network;  
- fo rma t ion  of  an i n t e n s i v e  a i rway  network ( F i g u r e  8 . 5 ) ;  
- t h e  e x t e n s i o n  o f  t h e  a l r e a d y  e x i s t i n g  s u p e r  e x p r e s s  
r a i l w a y s  (Shinkansen) ( F i g u r e  8.6)  : 
- c o n s t r u c t i o n  of  a b o u t  7,600 km expressways ( F i g u r e  8 . 7 ) ;  
p rov id ing  a h i g h  deg ree  o f  m o b i l i t y  o f  i n f o r m a t i o n ,  
peop le  and commodities. 
( b )  p l ann ing  and implementa t ion  o f  t h e  key development pro- 
j e c t s ,  c o n s i s t i n g  o f :  

Figure 8 . 6  NEW TRUNK LINES RAILWAYS 
Figure 8 . 7  EXPRESS WAYS 
- an i n d u s t r i a l  development program ( i n  t h e  a g r i c u l t u r a l  
s e c t o r ,  f i s h e r i e s ,  manufac tu r ing ,  d i s t r i b u t i o n  and 
r e c r e a t i o n ) ,  w i t h  t h e  p r i v a t e  s e c t o r  p l a y i n g  a  
l e a d i n g  r o l e ;  
- env i ronmen ta l  conservation programs.  
( c )  c o n s o l i d a t i o n  o f  broad  l i v i n g  zones i n c r e a s i n g  t h e  s c a l e  
o f  u n i t s  o f  demand, and development o f  t h e  s o c i a l  f a c i l -  
i t ies ,  w i t h  t h e  s t r a t e g i c  t a s k  o f  c o n s t r u c t i o n  of  sub- 
ne tworks  i n  t h e  zones and development o f  c e n t e r - c i t i e s  
i n  t h e  zones .  
The Third Comprehensive ,Vacwm1 Ceveloprent 2Zan c o v e r s  t h e  p e r i o d  
from 1976 t o  1 9 9 0 .  
A su rvey  o f  t h e  main f e a t u r e s  o f  t h e  t h r e e  Comprehensive 
N a t i o n a l  Development P l ans  o f  J apan  i s  q i v e n  i n  Table  8.14. In  
F i g u r e  8.8 t h e  medium-term and long-term p l a n s  f o r  n a t i o n a l  eco- 
nomic development o f  J apan  a r e  p l aced  i n  a  t i m e - s c a l e .  T h i s  
f i g u r e  r e p r e s e n t s  one o f  t h e  main f e a t u r e s  of  t h e  J apanese  p l an -  
n i n g  sys t em w i t h  o v e r l a p p i n g  p l a n s  a s  a  k i n d  o f  "permanent  p lan-  
n ing" .  T h i s  g u a r a n t e e s :  
( a )  a  t i m e  span  o f  p l a n s ,  which i s  long  enough f o r  e . g . ,  
i nves tmen t  d e c i s i o n s ,  and 
(b) a  h i g h  d e g r e e  o f  f l e x i b i l i t y ,  a l l o w i n g  a d j u s m e n t  i n  
t h e  p l a n  t a s k s  t o  changing  i n t e r n a l  and e x t e r n a l  cond i -  
t i o n s ,  i n  p a r t i c u l a r  t o  d e v i a t i o n s  i n  t h e  a c t u a l  r a t e  
and s t r u c t u r e  o f  growth from t h e  p l an .  
8.2.1.3 Specia l -Purpose  P l ans  and Programs 
Along w i t h  t h e  medium- and long-term n a t i o n a l  economic p l a n s  
and programs o t h e r  p l a n s  have been a p p l i e d  t o  s p e c i a l  f i e l d s  o f .  
economic a c t i v i t y ,  main ly  f o r  i n f r a s t r u c t u r e .  The f o l l o w i n g  
shou ld  b e  mentioned:  
- "The N a t i o n a l  Land Use P l a n " ;  
- "The Five-Year Road Improvement P l a n "  ( a t  p r e s e n t  t h e  
e i g h t h  f i v e - y e a r  program i n  o p e r a t i o n ) :  
Table 8.14 COMPREIIENSIVE NATIONAL DEVEl.OPtiENT PLANS 
A Note on: The Methods of Planning for Comprehensive Regional Development in Japan to conceptualize the comprehensive 
development plans from the following viewpoint: The economy grows much rapidly when the society favors the more efficient 
activities irrelevant to its past. Economic growth necessarily widens inequality between the efficient fractions and the 
rest of the society, and between its modern part and traditional ones. It is why the dual structure is in common wit11 the 
countries named as "developing" in terms of modernity. 
Techniques of Planning 
Birth of concept of com- 
prehensive development 
Regional econometric nmdrl 
Individrralistic solr~tion: 
national, local, personal 
for itself 
Name of Plan 
The 1st Plan 
1961 (1961-1970) 
The 2nd Plan 
1969 (1966-1985) 
State of the World Concerned 
Inequality between urban and rural 
regions began to be revealed, 
particularly in terms of income 
differential 
Remodeling infrastructure, which 
had been used in the last hundred 
years, supl~orted in the economic 
capabilities 
Expected inequality between pro- 
ductive activities and infra- 
structure 
Stress on the inequality of man- 
made environments 
The 3rd Plan Hitting the ceiling of resources Control of human activities w Rigid allocation culicula 
Governmental Actions 
Public aids for rural central 
cities providing industrial 
facilities 
Big Projects and their organi- 
zation 
Networks of transportation 
and comnu~~icat ion 
Productive facilities 
Environmental protection 
1974 (19 76-1985) 
Facing the,unbalance between lluman 
activities and space 
People's action against the produc- 
tive functions 
People's requirement of direct 
pnrticipation 
Stress on the differentials of 
natural environments 
lluman settlements wit11 
natural, cultural and 
traditional amenity in 
the rural areas 
w Participation procedures 
of population-and-human 
activities through state- 
provinces-cities-tom and 
villages 
Polls 
Historical research of the 
human settlement in the 
archipelago 
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- "The Five-Year  P o r t  Improvement P l a n " ;  
- "The Five-Year  Sewerage Improvement P l a n " ;  and  
- o t h e r  p u b l i c  i n v e s t m e n t  p rograms .  
These s p e c i a l  p l a n s  and  programs a r e  b e i n g  c o o r d i n a t e d  w i t h  
t h e  comprehens ive  n a t i o n a l  deve lopment  p l a n  by t h e  N a t i o n a l  Land 
Agency, i n a u g u r a t e d  i n  1974. 
8 .2 .1 .4  Governmental  O r g a n i z a t i o n s  i n  N a t i o n a l  P l a n n i n c  P r o c e s s e s  
Due t o  t h e  c h a r a c t e r  o f  t h e  J a p a n e s e  s o c i e t y  a s  a  p a r l i a m e n -  
t a r y  democracy,  t h e r e  a r e  s e v e r a l  p u b l i c  i n s t i t u t i o n s  which a r e  
i n v o l v e d  i n  t h e  p l a n n i n g  p r o c e s s .  I n  t h e  c a s e  o f  t h e  f i v e - y e a r  
n a t i o n a l  economic p l a n s  t h e  r e s p o n s i b i l i t y  i s  s p l i t  w i t h i n  t h e  
p l a n n i n g  p r o c e s s  a s  f o l l o w s :  
1 .  The genemi m o s e  a n d  ;erzzrai ~ b j e c r i s e s  o f  t h e  p l a n  a r e  
g i v e n  by t h e  Prime X i n i s t e r  t o  t h e  Economic C o u n c i l .  
2 .  The p l a n  i s  &zf':od by t h e  Economic C o u n c i l ,  a n  a d v i s o r y  
body t o  t h e  Prime M i n i s t e r ,  composed o f  e x p e r i e n c e d  p e o p l e  
( s e e  C h a r t  8 . 1 ) .  
3 .  The d r a f t  p l a n  i s  c ~ o r i i n c r e d  by t h e  Economic C o u n c i l  a n d  
i n  p a r t i c u l a r  by t h e  Eccnomic P l a n n i n g  Agency (EPA),  which 
i s  o n e  o f  t h e  Prime W i n i s t e r ' s  u n i t s  f o r  d e c i s i o n  p r e p a r a -  
t i o n  ( s e e  C h a r t  8 . 2 )  ; i n  t h e  p r o c e s s  o f  p l a n  f o r m u l a t i o n  
i t  g o e s  t h r o u g h  v a r i o u s  c h a n n e l s :  
w i t h  t h e  p o l i t i c a l  p a r t y  c u r r e n t l y  i n  power;  
among government  o r g a n i z a t i o n s ;  
w i t h  t h e  p r i v a t e  s e c t o r :  
w i t h  l o c a l  g o v e r n m e n t s ,  
a i m i n g  a t  consensus, whicn  i s  t h e  key  word f o r  u n d e r s t a n d i n g  
t h e  J a p a n e s e  d e c i s i o n  a a k i n g  s y s t e m  ( s e e  8 . 3 . 5 ) .  
4 .  The d r a f t  p l a n  i s  d c c t e d  by t h e  government  a s  t h e  govern-  
ment p l a n .  
5 .  The p l a n  i s  t . v l m s n r e d  by means o f  
a n n u a l  p l a n s  and  b u d g e t s ,  s u b m i t t e d  by t h e  EPA t o  t h e  
c a b l n e  t ;  
t 
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C h a r t  8 . 2  ECONOMIC PLANNING AGENCY - POSITION AND STRUCTURE 
Economic P l a ~ l n i n ~  U,.,O(-.~- 
Agency 
r 
S o u r c e :  O r g a n i z a t i o n  o f  t h e  Government  of J a p a n  [ I , p. 1,5, a n d  9 
P r i n e  Y i n i s t e r ' s  Of f  i c e r  J a n u a r y  1 9 7 5  
a m i n i s t e r i a l  p l a n s ,  programs and budge t s ;  
a p r e f e c t u r a l  p l a n s  and budge t s ,  a l t h o u g h  l o c a l  govern- 
ments do n o t  p a r t i c i p a t e  i n  t h e  p l a n n i n g  p r o c e s s  ( ! )  ; 
a o r i e n t i n g  t h e  p r i v a t e  s e c t o r s .  
8 . 2 . 1 . 5  The S o c i a l  Funct ion  o f  N a t i o n a l  Economic Planning  i n  Japan 
The o p p o r t u n i t i e s  and l i m i t a t i o n s  of  n a t i o n a l  economic p lan-  
n ing  i n  Japan a r e  de termined by t h e  c h a r a c t e r  o f  t h e  socio-economic 
sys tem and can  o n l y  be unders tood w i t h i n  t h i s  framework. From 
Japanese  sou rces  t h e  s o c i a l  f u n c t i o n  of n a t i o n a l  economic p lan-  
n ing  and of  r e s p e c t i v e  p l a n s  is c h a r a c t e r i z e d  a s  f o l l o w s :  
The f i r s t  t a s k  i s  t o  show t h e  g e n e r a l  d i r e c t i o n  
o f  government economic p o l i c y  from t h e  l o n g e r  t e rm 
viewpoint  s o  a s  t o  g i v e  t h e  b a s i s  f o r  s p e c i f i c  p o l i -  
cies t o  be t a k e n  by each  m i n i s t r y  and t o  g u a r a n t e e  
c o n s i s t e n c y  among them. For example,  t h e  improvement 
of  s o c i a l  overhead c a p i t a l  h a s  been s t a t e d  i n  a lmost  
a l l  p l a n s .  There  a r e  f i ve -yea r  programs f o r  each  pro-  
j e c t  such a s  road  c o n s t r u c t i o n ,  r a i l r o a d  c o n s t r u c t i o n ,  
sewage c o n s t r u c t i o n ,  hous ing ,  e t c .  I f  t h e s e  programs 
a r e  made independen t ly ,  based on  t h e  demand i n  each  
f i e l d ,  many problems w i l l  a r i s e  such a s  m i s a l l o c a t i o n  
of  r e s o u r c e s ,  o v e r h e a t i n g  o r  down-swing i n  b u s i n e s s  
t r e n d s ,  imbalance between c o s t s  and b e n e f i t  t o  t h e  
n a t i o n ,  etc. The government economic p l a n  t h e r e f o r e  
g i v e s  a  c0ns i s t en . t  b a s i s  f o r  t h e s e  programs. 
T h i s  f i r s t  t a s k  a l s o  has  a  p o l i t i c a l  purpose:  
t h e  p l an  is  used a s  a  m a n i f e s t a t i o n  of  t h e  phi losophy 
o f  the c u r r e n t  c a b i n e t  o r  o f  t h e  p r i n e  m i n i s t e r .  The 
second a n a l y s i s  of  long-term problems o f  t h e  economy 
and t h e  fo rmula t ion  o f  t h e  s t r a t e g y  t o  overcome t h e s e  
problems.  The p r e d i c t i o n  of  l a b o r  s h o r t a g e  i n  t h e  
Doubling Na t iona l  Income P lan  o r  t h e  envi ronmenta l  
problem i n  Bas i c  Economic and S o c i a l  P l an  a r e  p a s t  ex-  
amples.  Th i s  t a s k  is now though t  t o  be v e r y  impor t an t  
i n  t h e  c u r r e n t  p l a n  because of  t h e  r e a l i z a t i o n  t h a t  
a n  unpred ic t ed  s t a g e  o f  development h a s  now been r each -  
ed .  Japan w i l l  n o t  be  a b l e  t o  i m i t a t e  i t s  p r e d e c e s s o r s ;  
i t  must have f o r e s i g h t  r e g a r d i n g  i ts  problems and f o r -  
mu la t e  measures t o  overcome them. A f t e r  e x p e r i e n c i n g  
t h e  o i l  c r i s i s  Japan r e a l i z e d  t h e  need t o  s ave  f o r  
r a i n y  days .  Japan h a s  l i t t l e  l and  and n a t u r a l  r e -  
s o u r c e s .  Domestic p roduc t ion  of  food is abou t  70% o f  
t h e  amount demanded. I t  produces no o i l ,  no f e r r o u s  
o r e s  and l i t t l e  c o a l .  Our economic a c t i v i t i e s  depend 
on o t h e r  r e s o u r c e - r i c h  c o u n t r i e s .  T h i s  means t h a t  t h e  
wor ld  demand-supply s i t u a t i o n  o r  p o l i t i c a l  i n s t a b i l i t y  
have a  s i g n i f i c a n t  i n f l u e n c e  on t h e  economy. A s  
t h e s e  a r e  d a t a  f o r  t h e  p l a n ,  a c c o u n t  must  be  t a k e n  
o f  t h e  wor ld  s i t u a t i o n  and r e m e d i e s  p r e p a r e d  f o r  
any problems t h a t  a r i s e .  
The t h i r d  t a s k  o f  t h e  p l a n  i s  t o  p r e s e n t  a  g u i d e -  
p o s t  f o r  t h e  p r i v a t e  s e c t o r ,  e n t r e p r e n e u r s  and con- 
s u n e r s ,  by showing t h e  deve lopment  p r o c e s s  o f  t h e  
J a p a n e s e  economy. When p r i v a t e  e n t e r p r i s e s  make l o n g -  
t e r m  i n v e s t m e n t  p l a n s ,  t h e y  have  t o  t h i n k  a b o u t  t h e  
g e n e r a l  b u s i n e s s  t r e n d  f o r  t h e  f u t u r e .  Then t h e  p l a n  
c a n  show t h e  p a t h  and c a n  a v o i d  c o n f u s i o n  o r  b o t t l e -  
n e c k s .  T h i s  f u n c t i o n  o f  t h e  p l a n  i s  somet imes  c a l l e d  
g e n e r a l i z e d  m a r k e t  r e s e a r c h .  Government is  r e s p o n -  
s i b l e  f o r  t h e  r e a l i z a t i o n  o f  p l a n n e d  p u b l i c  e x p e n d i -  
t u r e  b u t  n o t  f o r  t h e  b e h a v i o r  o f  t h e  p r i v a t e  s e c t o r .  
Government c o n t r i b u t e s  t o  t h e  r e a l i z a t i o n  o f  t h e  p l a n -  
ned t a r g e t  f o r  t h e  p r i v a t e  s e c t o r  p a r t l y  t h r o u g h  t h i s  
r o l e  o f  p r e p a r i n g  g u i d e  p o s t s .  
For  t h e  p u b l i c ,  t h e  ~ l a n  is  i n t e n d e d  t o  c o n t r i -  
b u t e  i n f o r m a t i o n  a b o u t  t h e  p rob lems  t h e  economy f a c e s ,  
o r  t h e  c o s t s  of  a  w e l f a r e  s o c i e t y .  T h i s  is t h e  educa-  
t i o n a l  r o l e  o f  t h e  p l a n .  The f o u r t h  r o l e  o f  t h e  p l a n  
i s  t h e  c o o r d i n a t i o n  o f  i n t e r e s t s  among v a r i o u s  s o c i a l  
g r o u p s .  The a l l o c a t i o n  o f  p u b l i c  i n v e s t m e n t  i s  a n  ex- 
ample o f  t h i s .  The p l a n  w i t h  t h e  above  c h a r a c t e r i s t i c s  
is  g e n e r a l l y  c a l l e d  a n  i n d i c a t i v e  p l a n .  [ 1 7 1  
T h i s  c h a r a c t e r i z a t i o n  o f  p l a n s  a s  b e i n q  e i t h e r  i n d i c a t i v e  o r  
p r e d i c t i v e ,  e x p l a i n s  why t h e  a c t u a l  growth o f  t h e  economy d e v i a t e d  
s o  much from p l a n n e d  growth  (See  T a b l e  8 . 1 5 ) .  I t  a l s o  e x p l a i n s  
why a  p r o c e d u r e  o f  f r e q u e n t  r e v i s i o n s  t o  t h e  p l a n s  was a d o p t e d  i n  
J a p a n .  From J a p a n e s e  s o u r c e s ,  a l t o g e t h e r  f i v e  c a u s e s  o f  r e v i s i o n  
were ment ioned  [ 1 1  I : 
1 .  The l a c k  o f  d i r e c t  c o n t r o l  o f  t h e  p r i v a t e  s e c t o r  and t h e  
u n d e r e s t i m a t i o n  o f  p r i v a t e  i n v e s t ~ e n t ;  
2 .  The m i s p r e d i c t i o n  o f  w o r l d  economic c o n d i t i o n s ;  
3 .  The change  o f  c a b i n e t  and a l o n q  w i t h  t h i s  t h e  change  o f  
p o l i t i c a l  p h i l o s o p h y :  
4 .  The l a c k  o f  s u p e r v i s i o n  and e v a l u a t i o n  o f  p l a n  implemen- 
t a t i o n ;  and  
5 .  The u n e x p e c t e d  down-swing o f  t h e  economy 
T a b l e  8 . 1 5  PLANNED AND ACTUAL GROWTH OF GNP UNDER NATIONAL 
ECONOMIC PLANS 
I 
I 
* 1973-1976 g r o w t h .  
PLAN 
F i v e  Y e a r  P l a n  f o r  
E c o n o m i c  S e l f - s u p p o r t  
( 1 9 5 5 )  
New Long-Range E c o n o m i c  P l a n  
( 1 9 5 7 )  
P l a n  f o r  D o u b l i n g  
N a t i o n a l  I n c o m e  
( 1 9 6 0 )  
Medium-Term Economic  P l a n  
( 1 9 6 5 )  
E c o n o m i c  a n d  S o c i a l  
D e v e l o p m e n t  P l a n  
( 1 9 6 7 )  
New E c o n o m i c  a n d  S o c i a l  
D e v e l o p m e n t  P l a n  
( 1  9 7 0 )  
B a s i c  E c o n o m i c  a n d  S o c i a l  P l a n  
( 1 9 7 3 )  
E c o n o m i c  P l a n  f o r  t h e  S e c o n d  
H a l f  o f  t h e  1 9 7 0 s  
( 1  9 7 6 )  
S o u r c e :  O k i t a  [ T a b l e  6 1 ,  J a p a n  Economic  P l a n n i n g  A g e n c y ,  1 9 7 6 ,  
a n d  OECD, 1 9 7 7 .  
C i t e d  f r o m  N.J. G l i c k m a n  "The Management  o f  t h e  
J a p a n e s e  U r b a n  S y s t e m :  R e g i o n a l  D e v e l o p m e n t  a n d  
R e g i o n a l  P l a n n i n g  i n  P o s t - W a r e  J a p a n " ,  I IASA,  RM-77-47. 
PLANNED GROWTH 
5 . 0  
5 . 0  
7 . 2  
8 . 1  
8 . 2  
1 0 . 6  
9 . 4  
6 . 0  
ACTUAL GROWTH 
9 . 1  
1 0 . 0  
10 - 9  
1 0 . 8  
9 . 9  
7 . 5  
2.4* 
n . a .  
8 .2 .1 .6  T r a n s p o r t a t i o n  R e l a t e d  P l a n  T a r g e t s  
A l l  t h e  n a t i o n a l  economic p l a n s  o f  J a p a n  c o n t a i n e d  s p e c i a l  
p o l i c y  s t a t e m e n t s  and  t a s k s  r e l a t e d  t o  t r a n s p o r t  s y s t e m s .  The 
main c h a r a c t e r i s t i c s  o f  e a c h  f i v e - y e a r  p l a n  s i n c e  1956 and t h e  
major  c o u n t e r m e a s u r e s  f o r  s o c i a l  c a p i t a l  and t r a n s p o r t a t i o n  a r e  
l i s t e d  i n  T a b l e  8 .16 .  It a l s o  r e f l e c t s  t h e  s t e p - b y - s t e p  e n b e d d i n g  
o f  S h i n k a n s e n  c o n s t r u c t i o n  i n t o  t h e  n a t i o n a l  economic p o l i c y .  The 
t r a n s p o r t  r e l a t e d  d e c i s i o n s  and a c t i v i t i e s  a r e  p l a c e d  i n  a  t i m e  
s c a l e  i n  F i g u r e  8 . 9 .  
However, i f  w e  want  t o  d e t e r m i n e  t h e  p o i n t  a t  which t h e  Shin-  
kansen  changed  from b e i n g  a  t r a n s p o r t  s e c t o r a l  a c t i v i t y  t o  a  
n a t i o n a l  economic program, t h e n  we need  t o  l o o k  a t  t h e  l o n g - t e r m  
economic p o l i c y  documents ,  t h e  comprehens ive  n a t i o n a l  deve lopment  
p l a n s .  While  t h e  F i r s t  Comprehensive N a t i o n a l  Development P l a n  
o f  1962 a l r e a d y  r a i s e d  t h e  i d e a  o f  t r a n s p o r t  i n t e r l i n k a g e s  between 
growth  c e n t e r s  and m e t r o p o l i t a n  areas ,  t h e  Second Comprehensive 
N a t i o n a l  Development P l a n  o f  1969 p r o p o s e d  t h e  deve lopment  o f  a  
na t ion-wide  S h i n k a n s e n  ne twork ,  which l e d  t o  t h e  "Law f o r  Nat ion-  
Wlde Shinkansen  Network" o f  1970 ,  a  7000 km h igh-speed  r a i l w a y  
ne twork  c o n s t r u c t i o n  program. This w s  the beginning of the Shink.sen 
3s :: nat-hncl k g e - s c a l e  .I'evelopment ?r~pam. ( S e e  C h a p t e r  2 . )  
8 .2 .2  P u b l i c  C o r p o r a t i o n s  
The p u b l i c  s e c t o r  o f  t h e  J a p a n e s e  economy c o n s i s t s  o f  f i v e  
g o v e r n m e n t a l  e n t e r p r i s e s  ( P o s t a l  s e r v i c e ,  N a t i o n a l  F o r e s t r y ,  e t c . )  
w i t h  360,000 employees  and 113 p u b l i c  c o r p o r a t i o n s  s u p e r v i s e d  by 
m i n i s t r i e s .  Among t h e s e  p u b l i c  c o r p o r a t i o n s  a r e  n i n e  d e a l i n g  
d i r e c t l y  w i t h  t r a n s p o r t - r e l a t e d  a c t i v l t e s ;  two o f  them a r e :  
The J a p a n e s e  N a t i o n a l  Ra i lways  (Xi?.) , and 
The J a p a n e s e  Rai lway C o n s t r u c t i o n  C o r p o r a t i o n  (JRCC) 
which a r e  r e s p o n s i b l e  f o r  p l a n n i n g  and c o n s t r u c t i o n  o f  t h e  Sh in-  
k a n s e n  L i n e s  ( s e e  C h a p t e r  4 )  . 
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8 . 2 . 3  P r i v a t e  S e c t o r s  o f  t h e  Economy 
S i m i l a r  t o  many o t h e r  m a r k e t - o r i e n t e d  ( c a p i t a l i s t )  economies 
t h e  major  p a r t  o f  t h e  J a p a n e s e  economy i s  i n  t h e  hands  o f  p r l v a t e  
companies  and  e n t r e p r e n e u r s .  B u t ,  t h e r e  e x i s t s  two i m p o r t a n t  d i f -  
f e r e n c e s  compared w l t h  o t h e r  c o u n t r i e s :  
- t h e  v e r y  low s h a r e  o f  f o r e i g n  c a p i t a l  ( 1  . U s ) ,  and 
- t h e  l a r g e  amount o f  s m a l l  e s t a b l i s h m e n t s . '  
The s e c o n d  f e a t u r e  i n  p a r t i c u l a r  h a s  i m p o r t a n t  c o n s e q u e n c e s  f o r  
t h e  demand f o r  t r a n s p o r t a t i o n  and m o b i l i t y .  
The b u s i n e s s  i n t e r a c t i o n s ,  m a t e r i a l  s u p p l y  i n t e r l i n k a g e s  and  
t h e  s a l e  o f  f i n a l  p r o d u c t s  f o r  t h e  5 . 5  m i l l i o n  s m a l l  and medium 
s l z e d  e s t a b l i s h m e n t s ,  p r o v i d e  a  h i g h  d e g r e e  o f  t r a n s p o r t  a c t i v i t y  
w i t h  r e l a t i v e l y  s m a l l  quantities t o  b e  t r a n s p o r t e d ,  and a l s o  t h e  
n e c e s s i t y  t o  e s t a b l i s h  and t o  m a i n t a i n  a  l a r g e r  amount o f  p e r s o n a l  
c o n t a c t s  c o n n e c t e d  w i t h  b u s i n e s s  t r i p s .  New, f a s t  t r a n s p o r t  f a -  
c i l i t i e s  on  t h e  one hand c o v e r  t h i s  demand, and on t h e  o t h e r  hand 
s t i m u l a t e  i t s  growth .  
I n  g e n e r a l ,  i n d u s t r i e s  e x p e c t e d  t h e  f o l l o w i n g  a f t e r  t h e  
o p e n i n g  o f  t h e  S h i n k a n s e n :  
- q u i c k e r / e a s i e r  exchange  o f  i n f o r m a t i o n ,  
- i n c r e a s e d  s a l e s ,  more c u s t o m e r s ,  
- e a s i e r  l i a i s o n  w i t h  t h e  main o f f i c e ,  
- e x p a n s i o n .  
A t  t h e  same t i n e  t h e  s m a l l  industries were a f r a i d  t h a t  t h e y  
would n o t  b e  a b l e  t o  compete w i t h  t h e  l a r g e r  i n d u s t r i e s  i n  t h l s  
way. 
8 . 2 . 4  L o c a l  Governments 
J a p a n ' s  t e r r i t o r y  i s  s u b d i v i d e d  i n t o  4 7  t e r r i t o r r a l  u n i t s  
governed  by a  p r e f e c t u r e .  (See  C h a p t e r  7 . )  Almost a l l  activities 
f o r  t h e  r m p l e m e n t a t i o n  o f  n a t i o n a l  economic p o l i c y  a c t u a l l y  t a k e  
5 , 4 7 4 , 0 0 0  e s t a b l i s h m e n t s  employ l e s s  t h a n  50 p e o p l e .  T h i s  i s  
98% of  a l l  e s t a b l i s h m e n t s  ( e x c l u d i n g  r n d i v i d u a l  ownership i n  
a g r i c u l t u r e ,  f o r e s t r y  and fisheries). [ S o u r c e :  Statistical 
Handbook of  J a p a n ,  1977 ,  p. 1021 . 
p l a c e  i n  t h e s e  t e r r i t o r i a l  u n i t s  and a f f e c t  t h e  n a t u r e ,  economy 
and l i v i n g  s t andard  of t h e  u n i t .  Only a  p a r t  of  t h e s e  a c t i v i t i e s  
a r e  planned and superv i sed  o r  even implemented by l o c a l  govern- 
ments. The i r  power and in f luence  i s  i n  g e n e r a l  r e s t r i c t e d  t o  t h e  
implementation o f  those  p r o j e c t s  which a r e  f inanced through t h e  
l o c a l  budget (about S O %  of t h e  t o t a l  budget of J a p a n ) .  
Although p r e f e c t u r e s  a r e  s t r o n g l y  a f f e c t e d  by t h e  r e s u l t s  o f  
n a t i o n a l  economic p o l i c y ,  t hey  a r e  n o t  formal ly  inc luded  i n  t h e  
n a t i o n a l  p lanning p rocess .  
The l o c a l  governments do no t  p a r t i c i p a t e  i n  t h e  
2 lanning p rocess  . . . There i s  . .  no guaran tee  o f  
cons i s t ency  between c e n t r a l  government p o l i c y  measures 
and those  o f  l o c a l  governments. [ 1 1 I 
Of course ,  t h e r e  i s  a  c e r t a i n  coord ina t ion  d u r i n g  t h e  p lanning 
process  between governmental a g e n c i e s ,  m i n i s t r i e s  and p r e f e c t u r e s .  
The a t t i t u d e  o f  l o c a l  a u t h o r i t i e s  t o  Shinkansen i s  very d i -  
ve r se .  I n  t h e  c o n s t r u c t i o n  s t a g e  t h e i r  main concerns  a r e :  
- d e l i n e a t i o n  o f  t r a c k ,  l o c a t i o n  of s t a t i o n s :  
- d i r e c t  and i n d i r e c t  impacts o f  Shinkansen c o n s t r u c t i o n  
( l a n d  p r i c e  r i s e ,  d i s t u r b a n c e s  by c o n s t r u c t i o n  a c t i v i -  
t i e s )  . 
A f t e r  c o n s t r u c t i o n ,  t h e r e  was some i n t e r e s t  i n  t h e  impact o f  
Shinkansen on t h e  l o c a l  economy and some concern  a s  people com- 
p l a i n e d  abou t  n o i s e  and v i b r a t i o n .  
I n  Fukuoka (Hakata) a  socio-economic impact s t u d y ,  i n i t i a t e d  
by t h e  l o c a l  government, showed t h a t  among 1,300 c i t i z e n s ,  8 1 %  
welcomed Shinkansen,  b u t  19% expressed  o p p o s i t i o n .  The i r  main 
complaints  were wi th  r ega rd  t o  n o i s e  and vibration and t h e  r i s e  
i n  t h e  p r i c e  of land and o t h e r  commodities. 
Ac tua l ly ,  t h e  func t ion  and t h e  popu la t ion  of  Fukuoka c i t y  
inc reased  s h a r p l y  a f t e r  t h e  opening of t h e  Shinkansen l i n e .  The 
impact on t h e  s a l e s  of  t h e  d i f f e r e n t  middle and sma l l  i n d u s t r i e s  
i s  n o t  s i g n i f i c a n t ,  p a r t i c u l a r l y  because t h e  per iod of opening 
over lapped wi th  t h e  economic r e c e s s i o n .  
8.2.5 C i t i z e n s  
There a r e  both p o s i t i v e  and n e g a t i v e  impacts  t o  c i t i z e n s  
r e s u l t i n g  from Shinkansen c o n s t r u c t i o n ,  depending on t h e  d i s t a n c e  
from t h e  me t ropo l i s .  P o s i t i v e  impacts  a r e :  
h i g h e r  deg ree  of m o b i l i t y ,  
i n d i r e c t  impacts  a r i s i n g  from improved r e g i o n a l  and 
n a t i o n a l  economic c o n d i t i o n s .  
Negative impacts a r e  : 
n o i s e ,  v i b r a t i o n ,  
i n c r e a s e d  p r i c e  of l and  and o t h e r  commodities 
Based on t h e s e  d i f f e r e n t  i n t e r e s t s ,  c i t i z e n  a c t i o n  groups  devel -  
oped, and i n  some c a s e s  ( e . g . ,  N a r i t a  Shinkansen) they  were a b l e  
t o  c o u n t e r a c t  a c t i o n  f o r  implementation of n a t i o n a l  economic pol -  
i c y  d e c i s i o n s  t o  b u i l d  new Shinkansen l i n e s . *  The i n f l u e n c e  o f  
t h e s e  c i t i z e n  groups du r ing  t h e  p r e p a r a t o r y  phase was ve ry  l i m i t e d .  
8.3 I s s u e s  
8.3.1 Long-Range Planning and Programminq 
Nat ional  economic p lanning a s  a  new t o o l  f o r  government 
n a t i o n a l  p o l i c y  format ion  was in t roduced  i n  Japan i n  t h e  l a t e  4 0 ' s  
when two d r a f t s  o f  economic p lans  f o r  19U8-52 and 1949-53 had been 
prepared  but  n o t  y e t  approved by t h e  c a b i n e t .  
The f i r s t  n a t i o n a l  economic p l a n  was accep ted  by t h e  govern- 
ment i n  December 1955. I t  was pre?ared  f o r  1956/57-1960/61 by 
t h e  r e c e n t l y  e s t a b l i s h e d  Economic Planning Agency. This  p l an  a s -  
sumed t h a t  GNP would grow a t  l e a s t  5% pe r  y e a r  and sugges t ed  t h e  
r a p i d  growth of t h e  second s e c t o r  of  t h e  economy, e s p e c i a l l y  of 
heavy and c h e n i c a l  i n d u s t r i e s  a s  w e l l  a s  of  e x p o r t .  T h i s  p l a n  
was used simply a s  an  economic f o r e c a s t i n g  t o o l  ( t h e  s o - c a l l e d  
pre-econometric o r  na ive  econometr ic  f o r e c a s t i n g  method used by 
H .  Kolme i n  h i s  work "The American Economy 1960" pub l i shed  i n  1952. 
*For d e t a i l e d  a n a l y s i s  of  c i t i z e n  a c t i o n  groups  a r i s i n g  from env i -  
ronmental  impacts o f  Shinkansen,  s e e  Chapter  6 .  
The r e a l  economic growth o f  Japan was much h ighe r  than  t h a t  pre-  
d i c t e d  i n  t h e  p lan .  The new Prime M i n i s t e r ,  K i sh i ,  asked f o r  t h e  
p r e p a r a t i o n  o f  t h e  new f ive-year  economic plan  f o r  1958 -62 .  The 
main g o a l s  o f  t h e  new p lan  were " t o  reach cont inuous  f a s t  (maximum) 
r a t e  growth of n a t i o n a l  economy, t o  i n c r e a s e  income p e r  c a p i t a  and 
f u l l  employment". The p lan  was approved by t h e  c a b i n e t  i n  December 
1957 .  For t h e  e l a b o r a t i o n  o f  t h e  second plan  a more advanced 
methodology was used. Three a l t e r n a t i v e s  were considered:  5 , 7 ,  and 
9% a s  an annual  GNP growth r a t e  and an i n t e r s e c t o r i a l  ba lance  f o r  
them was made. The 7 %  growth r a t e  was chosen a s  being t h e  b e s t ;  
however, due t o  imbalance o f  payments it was proposed t h a t  6  1 / 2 %  
should  be used. The second plan  became t h e  b a s i c  economic docu- 
ment w i t h i n  t h e  Japanese governmental appa ra tus  when t h e  Tokaido 
Shinkansen proposal  reached them and was a i s o  used f o r  t h e  prepara-  
t i o n  of t h e  demand p r o j e c t i o n  f o r  t h e  Tokaido Shinkansen p r o j e c t .  
The r e a l  economic growth o f  Japan however was much h ighe r  t h a n  
p r e d i c t e d .  
The nex t  Prime M i n i s t e r ,  Ikeda,  asked f o r  a new economic p l a n  
which would double t h e  n a t i o n a l  income. A s  a response  t o  t h i s  
f i r s t  long-range p lan  f o r  1961-70 was formed by t h e  EPA. A n  as -  
sumption o f  7 . 2 %  annual  gtowth r a t e  was j u s t  a s imple  a r i t h m e t i c  
o p e r a t i o n ;  however, many s e c t o r a l  c a l c u l a t i o n s  were made and f i v e  
subgoals  were proposed: 
- t o  i n c r e a s e  c a p i t a l  inves tment ;  
- t o  i n c r e a s e  t h e  i n d u s t r i a l i z a t i o n  r a t i o ;  
- t o  i n c r e a s e  i n t e r n a t i o n a l  t r a d e  : 
- t o  s t i m u l a t e  r e s e a r c h  and development; and 
- t o  improve economical s t r u c t u r e  and s o c i a l  s t a b i l i t y .  
Th i s  p lan  was w e l l  r ece ived  by t h e  p r i v a t e  s e c t o r  of t h e  eco- 
nomy. The plan  was approved i n  Decenber 1 9 6 0 ,  and a l r e a d y  i n  1961  
p r i v a t e  c a p i t a l  investment had been inc reased  by almost U O X .  A s  
f a r  a s  1970 is concerned i t  reached more than  t h r e e  t imes  t h i s  
l e v e l .  
I n  1963  work on t h e  medium-term plan had been r e - e s t a b l i s h e d  
wi th  e x t e n s i v e  use ( f o r  t h e  f i r s t  t ime i n  Japan)  of n a t i o n a l  econo- 
m e t r i c  models. I n  January  1965 t h e  new S a t o  c a b i n e t  approved t h e  
economic p l a n  f o r  1 9 6 U / 6 5 - 1 9 6 8 / 6 9 .  S i n c e  t h a t  t ime  f o u r  medium- 
t e r m  p l a n s  were p r epa r ed  and approved  by t h e  c a b i n e t .  T a b l e  8 .13  
shows t h e  main f e a t u r e s  o f  t h e s e  p l a n s .  The Appendix shows t h e  
e c o n om e t r i c  models used f o r  t h e  medium-term p l a n .  The new com- 
p r e h e n s i v e  n a t i o n a l  deve lopment ,  worked o u t  by t h e  p v e r n m e n t  i n  
1 9 6 9 ,  succeeded  t h e  t en - yea r  development  p l a n  o f  1 9 6 0 .  T h i s  p l a n  
was p r e p a r e d  i n  a cco r dance  w i t h  t h e  Comprehensive N a t i o n a l  Land 
Development Act  of  1 9 5 0 .  The purpose  o f  t h i s  p l a n  was t o  e s t a b -  
l i s h  t h e  b a s i c  d i r e c t i o n  of  n a t i o n a l  development  on  t h e  b a s i s  o f  
a  long- range  and comprehensive v i e wp o in t .  Ta b l e  8 . 1 4  shows t h e  
key e l e m e n t s  o f  t h e s e  p l a n s .  F i g u r e  8 . 8  shows t h e  c h ro n o lo g y  o f  
t h e  n a t i o n a l  economic development  p l a n  o f  J a p a n .  
Long-range p l a n n i n g  and programming i n  J a p a n  s h o u l d  have  been 
c o n s i d e r e d  a s  a  complex s o c i o - p o l i t i c a l  p r o c e s s .  A n  anatomy of  
c h o i c e  has  been d e s c r i b e d  by H .  Haruta  from t h e  Economy P l a n n in g  
Agency [ 1  U I : 
. . . The p l a n n i n g  a u t h o r i t y  i n  t h e  f r e e  and com- 
o e t i t i v e  marke t -p lace  i s  an a t o m i c  economic a g e n t ,  and 
;o t h e  p l a n  i s  mere ly  a  t r i v i a l  b i t  o f  t h e  whole w i l l  
o f  t h e  s o c i e t y  . . . 
. . .  . When we p u b l i c i z e  t h e  p l a n  s o  t h a t  we may 
e x e r t  some i n f l u e n c e  on  t h e  m a rk e t -p l a c e  and it i s  o u r  
obv ious  aim t o  d o  s o ,  t h e  announcement w i l l  n a t u r a l l y  
i n f l u e n c e  t h e  a c t u a l  s t a t e  o f  t h e  wor ld  and w i l l  change  
i t  by p i ecem ea l .  T h e r e f o r e ,  t h e  a c t u a l  s t a t e  o f  t h e  
w or ld  and t h e  i n t e n d e d  t r a v e r s e  o f  t h e  p l a n  i t s e l f  w i l l  
n e v e r  be i d e n t i f i e d  u n l e s s  we announce a  m o d i f i e d  v e r -  
s i o n  o f  t h e  p l a n ,  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  e f f e c t s  
o f  t h e  announcement. . . . 
Suppose E: p l u s  w i t h o u t  t h e  r e l e v a n t  minus a s  a n  
example o f  em o t iona l  a t t i t u d e ,  and L: p l u s  w i t h  t h e  
r e l e v a n t  minus a s  t h a t  o f  l o g i c a l  r e q u i r e m e n t .  I f  we 
a g r e e  w i t h  E  w i t h  t h e  em o t io n a l  m a j o r i t y ,  we c a n  e a s i l y  
make a  p l a n  w i t h o u t  c o n f l i c t s ;  i n d i v i d u a l  w e l f a r e  tempo- 
r a r i l y  goes  up,  i n  t h e  meantime t h e  s o c i e t y  is headed 
f o r  a  c a t a s t r o p h e .  On t h e  o t h e r  hand,  i f  we i n s i s t  o n  
t h e  law o f  L, we l o s e  t h e  a p p r o v a l  o f  t h e  m a j o r i t y  a n d ,  
a s  a  r e s u l t ,  s o c i a l  d e c i s i o n  making becomes i n e f f i c i e n t ;  
under  t h e s e  c i r c u m s t a n c e s ,  p e o p l e  age  w i t h o u t  p e r f o m -  
i n g  a n y t h i n g ,  and f a c i l i t i e s ,  w i t h o u t  be ing  m a i n t a i n e d ,  
decay .  
Now, p l a n n i n g  e n t e r s  i n t o  i t s  p o l i t i c a l  p r o c e s s .  
Our s t r u g g l e  f o r  a  compromise C  s t a r t s  between e x  a n t e  
d u t y  ( e f f i c i e n c y  i n  p o l i t i c s )  and e x  p o s t  r e s p o n s i b i l i t y  
( r e a l i t y )  . 
Where, C = I(wl E + w2 LI/(w, + w 2 ) 1  
w l :  emot iona l  power o f  t h e  m a j o r i t y  
w 2 :  r a t i o n a l  power o f  t h e  s c i e n t i s t s  ( p l a n n e r s )  
E f f i c i e n c y  Process Implementa t ion  Emotion N e c e s s i t y  in Politics i n  p l ann ing  
LO 0  0  100 Go 0  
0  1.0 0  0  s t o p  10 0  
- e x  a n t e  e x  p o s t  
chaos  chaos  
People  concerned  a r e  exhaus t ed  t h rough  t h i s  pro-  
c e s s .  No one can  d i s t i n g u i s h  between t r u t h  and f a l s e -  
hood. A t  t h a t  moment t h e  p l a n  i s  born  a s  a  d e l i c a t e  
b a l a n c e  between t r u t h  and f a l s ehood .  
Comprehensive p l ann ing  i s  d e f i n e d  a s  a  competi-  
t i v e  p o l i t i c a l  p r o c e s s  i n  which s c i e n c e  and p o l i t i c s  
approach  an  e q u i l i b r i u m  on t h e  b a s i s  o f  n e c e s s i t y  and 
emotion.  [ 1 4 1  
8.3.2 H a b i t a t i o n s  P a t t e r n  
Today, J apan  r a n k s  s i x t h  i n  t h e  wor ld  i n  t e rms  o f  p o p u l a t i o n  
a s  w e l l  a s  o f  p o p u l a t i o n  d e n s i t y .  N e v e r t h e l e s s ,  h e r  habitation 
p a t t e r n  i s  unique i n  t h e  wor ld .  Yoreover ,  t h e  s p a t i a l  p o p u l a t i o n  
s t r u c t u r e  o f  Japan  and i ts  se l f -dynamics  i s  e x t r e m e l y  i m p o r t a n t  
from a  s c i e n t i f i c  a s  w e l l  a s  a  p r a c t i c a l  p o i n t  o f  view n o t  o n l y  
f o r  J apan  b u t  f o r  s c i e n t i s t s  and p l a n n e r s  a l l  o v e r  t h e  wor ld .  
The p o p u l a t i o n  d e n s i t y  i n  J apan  v a r i e s  g r e a t l y  from r e g i o n  t o  
r e g i o n ,  from o v e r  2,000 p e r  s q .  km t o  l e s s  t h a n  9 9  ( s e e  F i g u r e  
8 . 1 0 ) .  
An e x c e l l e n t  t o o l  f o r  t h e  a n a l y s i s  o f  p a t t e r n  and i t s  dyna- 
m i c s  i n  J apan  i s  t h e  J-SMSA, t h e  Japanese  v e r s i o n  o f  t h e  US Stan-  
d a r d  X e t r o p o l i t a n  S t a t i s t i c a l  Area made by T. Kawashima ( s e e  
F i g u r e  8 . 1 1 ) .  [23]  
S o u r c e :  Statistical Handbook o f  J a p a n ,  1977  
F i g u r e  a .  10  POPULATION DENSITY ( 1  9 7 6 )  
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Kawashima d i v i d e d  J a p a n  i n t o  f i v e  r e g i o n s :  
A - Hokkaido (S-JSLYA) ; 
B - Honshu I :  Tokaido-Sanyo Y e g a l o p o l i s ;  
C - Honshu 11: Yon-Tokaido-Sanyo ? l a g a l o p o l i s ;  
D - Shikoku  (6 J-SMSAs); and 
E - Kyushu (14 J-SMSAs). 
I t  i s  t h e  o p i n i o n  o f  many u r b a n  s c i e n t i s t s  t h a t  a  new t y p e  
o f  human s e t t l e m e n t  h a s  emerged r e c e n t l y  i n  J a p a n ,  t h a t  t h e  Honshu 
M e g a l o p o l i s  a l r e a d y  e x i s t s . [ 7 ]  M e g a l o p o l i s  i s  u n d e r s t o o d  t o  mean 
a  new human s e t t l e m e n t  u n i t  o f  be tween  50-100 m i l l i o n  p e o p l e .  
The m e g a l o p o l i s  c o n c e p t  is s t i l l  o n l y  a  s c i e n t i f i c  o n e ;  it i s  n o t  
y e t  a  s t a t i s t i c a l ,  a d m i n i s t r a t i v e  o r  p l a n n i n g  u n i t .  However, 
t h i s  c o n c e p t  h e l p s  u s  t o  u n d e r s t a n d  t h e  h a b i t a t i o n  p a t t e r n  o f  
modern J a p a n  and h e l p s  t o  a n a l y z e  t h e  r e l a t i o n  between s p a t i a l  
p o p u l a t i o n  s t r u c t u r e  and  t h e  S h i n k a n s e n .  
The J a p a n e s e  n a t i o n a l  p l a n n e r s  i n  t h e i r  1969 New Comprehen- 
s i v e  N a t i o n a l  Development P l a n  s t a t e d :  
. . .With t h e  advance  o f  i n f o r m a t i o n  a n d  r a p i d  
t r a n s p o r t a t i o n  s y s t e m s  w i t h  a  h i g h e r  d e g r e e  o f  e f f i -  
c i e n c y  w e  c a n  e x p e c t  t h a t  a l l  o f  J a p a n ,  e x t e n d i n g  
2000 km from n o r t h  t o  s o u t h  w i l l  b e  i n t e g r a t e d  i n t o  
a  s i n g l e  u n i t  . . . t h e  new ne twork  w i l l  b e  e s t a b -  
l i s h e d  by c o n n e c t i n g  t h e  c a p i t a l  Tokyo w i t h  S a p p o r o ,  
S e n d a i ,  Nagoya, Osaka,  Hiroshima and  Fukuoka i n  a  b i g  
a g g l o m e r a t i o n .  
I n  o t h e r  words t h e y  p r o p o s e d  t o  e s t a b l i s h  a  Fukuoka-Hiroshima 
Osaka-Nagoya-Tokyo-Sendai-Sapporo m e g a l o p o l i s .  T h i s  c o n c e p t  d i f -  
f e r s  f rom t h e  c o n c e p t  o f  t h e  f i r s t  Comprehensive N a t i o n a l  Devel- 
opment P l a n  where a  modal  network o f  b i g  c i t i e s  had b e e n  p r o p o s e d .  
Kawashima i n  h i s  work d e f i n e d  a l l  o u t h  P a c i f i c  p a r t s  o f  
Honshu i n c l u d i n g  Tokyo a s  t h e  Honshu M e g a l o p o l i s .  Recent  computa- 
t i o n  a t  IIASA shows t h a t  e v e n  some n o r t h e r  p a r t s  o f  P a c i f i c  Honshu 
c o u l d  b e  i n c l u d e d  i n  t h e  Honshu P a c i f i c  Y e g a l o w l i s .  
The s p a t i a l  p o p u l a t i o n  a n a l y s i s  a l s o  r e v e a l e d  t h a t  t h e  
Ki takyushu  and Fukuoka J-SMSAs c o u l d  b e  i n c l u d e d  i n  t h e  Honshu 
!4ega lopol i s .  However, it seems t h a t  t r a d i t i o n  and c u l t u r e  w i l l  
n o t  a l l o w  t h i s  a s  y e t  and t h a t  Kawashima is r i g h t  t o  l i m i t  t h e  
m e g a l o p o l i s  t o  t h e  Honshu. 
The Honshu P a c i f i c  Megalopolis i s  t h e  f a s t e s t  growing human 
s e t t l e m e n t  u n i t  i n  Japan between 1960 and 1975. (See Table 8 .17. )  
From t h e  po in t  of view of t h e  megalopol is  t h e  Tokaido Shin- 
kansen should  be considered a s  a r a p i d  t r a n s i t  (urban high-speed 
ra i lway)  a s  w e l l  a s  i t s  f i r s t  ex tens ion  t o  Okayam i n  1972. The 
Shinkansen which i s  o p e r a t i n g  now could  be cons ide red  a s  more 
than 90% megalopolis  r a p i d  t r a n s i t  and l e s s  than  10% in te rme t ro -  
p o l i s  t r a n s p o r t .  
The Shinkansen Tokuku Line w i l l  s e r v e  a s  an ex tens ion  o f  
megalopol is  r e g i o n a l  t r a n s i t  t o  t h e  Sendai and then a s  o u t s i d e  
t r a n s p o r t a t i o n .  
From t h e  megalopolis  dynamics fo l lows  t h a t  by t h e  e a r l y  8 0 ' s  
Sendai w i l l  be a p a r t  of  t h e  Honshu P a c i f i c  : iegalopol is  ( s e e  
Figure  8 . 1 2 ) .  However, it is imposs ible  t h a t  t h e  Honshu P a c i f i c  
Megalopolis  w i l l  r each  t h e  Sapporo Met ropo l i s  by 1985. Neverthe- 
l e s s  a s  t h e  IICNDP proposed,  t h e  opening o f  t h e  Saikan Tunnel i n  
t h e  1980s could  be an impor tant  f a c t o r  i n  t h e  human s e t t l e m e n t  
of Bokkaido, which possesses  a "high degree  of n a t u r e "  i n  Japan.  
(See F igure  8.13.)  
Table 8.17 THE POPULATION OF FIVE JAPANESE REGIONS 
megalopol is  
Kyushu 
Shikoku 
6,802,591 
2,173,273 
6 ,884,312 
2,192,247 
7,145,347 
2,301,764 
7,665,110 
2,478,877 

S o u r c e :  S t a t i s t i c a l  Handbook of Japan ,  1977. 
F i g u r e  8 . 1 3  VEGETATION NATURALNESS RATINGS - RATIOS OF NATURAL 
FOREST AND GRASSLAND WITH HIGH DEGREE (10 and 9) 
OF NATURE !FY 1973! 
The b e h a v i o r  o f  t h e  Honshu P a c i f i c  Y e g a l o p o l i s  i s  c r u c i a l  
f o r  t h e  f u t u r e  o f  J a p a n .  H .  H a r u t a  t h l n k s  t h a t  a  M e g a l o p o l i s  c a n  
e x i s t  o n l y  l f  t h e  g r o w t h  r a t i o  o f  t h e  J a p a n e s e  economy i s  n o t  less 
t h a n  U X ;  i f  i t  i s  less t h a n t h i s ,  t h e  m e g a l o p o l i s  w i l l  c o l l a p s e .  [ I 4 1  
The f o r m a t i o n  o f  t h e  m e g a l o p o l i s  i s  s t i l l  i n  t h e  e a r l y  s t a g e ,  
and  nobody knows a b o u t  i t s  b e h a v i o r  a s  y e t .  T h e r e  a r e  some p r e -  
m e g a l o p o l i s e s  i n  t h e  FRG and  t h e  USA; however ,  t h e y  d i f f e r  v e r y  much 
f rom t h e  J a p a n e s e  o n e .  W i l l  t h e  Honshu Y e g a l o p o l i s  c o n t i n u e  t o  
grow,  a s  w e l l  a s  no-mega lopol i s  J-SMSAS, o r  some o f  them? 
F i r s t  o f  a l l  J a p a n ' s  g e n e r a l  habitation p a t t e r n  s h o u l d  r e a c h  
a  s t e a d y  s t a t e  c o n d i t i o n  d u r i n g  t h i s  g e n e r a t i o n  (25-30 y e a r s )  d u e  
t o  l i m i t e d  human r e s o u r c e s  and  t h e  Honshu Y e g a l o p o l i s  c o u l d  r e a c h  
a  r a n g e  o f  80-90 Y (now (1975)  61 Y ) ;  however how t h i s  w i l l  change  
t h e  m e g a l o p o l i s  i s  a n  open  q u e s t i o n ,  b u t  it i s  a l m o s t  c e r t a i n  t h a t  
t h e  Fukuoka-Nagasakl  M e t r o p o l i s  w i l l  be a  p a r t  o f  t h e  f u t u r e  
J a p a n e s e  M e g a l o p o l i s .  
The h a b i t a t i o n  p a t t e r n  o f  J a p a n  w i l l  b e  s t r o n g l y  i n f l u e n c e d  
by t h e  new t r a n s p o r t  r e l a t i o n s  a n d ,  i n  p a r t i c u l a r ,  by t h e  new 
g e n e r a t i o n  o f  S h i n k a n s e n .  W i l l  J a p a n  be a  human h a b r t a t i o n  and  
t r a n s p o r t a t i o n  p r o t o t y p e  f o r  t h e  f u t u r e ?  [ 2 8 ]  
8 . 3 . 3  I n v e s t n e n t s  
One o f  t h e  mos t  i m ~ o r t a n t  f a c t o r s  which  makes any p a r t i c u l a r  
program a  l a r g e - s c a l e  n a t i o n a l  program i s  (among o t h e r  f a c t o r s  
s u c h  a s  t h e  i m p a c t s  o n  n a t i o n a l  economic g r o w t h ,  t h e  n a t i o n a l  
h a b i t a t i o n  p a t t e r n ,  t h e  l i v i n g  conditions, conservation a n d / o r  
u t i l i z a t ~ o n  o f  n a t u r a l  r e s o u r c e s ,  e x p o r t  power o f  t h e  n a t i o n a l  
economy, e t c . )  t h e  amount a n d  s h a r e  o f  i n v e s t m e n t  needed  compared 
w r t h  t h e  t o t a l  n a t i o n a l  i n v e s t m e n t  e x p e n d i t u r e  i n  a  g l v e n  p e r i o d .  
I n  t h e  c a s e  o f  t h e  S h i n k a n s e n ,  i n v e s t m e n t  i s  a  m a j o r  i n d i c a -  
t o r  which  shows t h a t  S h i n k a n s e n  c a n  be considered a s  a  l a r g e - s c a l e  
p rogram s i n c e  t h e  b e g i n n i n g  o f  t h e  1970s  when t h e  p r e p a r a t i o n  a n d  
t h e  c o n s t r u c t i o n  o f  t h e  JOETSU S h i n k a n s e n ,  t h e  TOHOKU S h i n k a n s e n ,  
t h e  NARITA S h i n k a n s e n  and t h e  SEIKAN Tunne l  began (see F i g u r e  8 . l U ) .  
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Figure 8.14 SHINKANSEN PROGZAf4 DEVELOPMENT STAGES 
P l a n n e d ,  cumula ted  i n v e s t m e n t  t o t a l l e d  a b o u t  80 b i l l i o n  US $ 
t o  b e  s p e n t  i n  a b o u t  15 y e a r s .  The t a r g e t  seems t o  be  v e r y  ambi- 
t i o u s  when t h i s  i s  compared w i t h  t o t a l  g r o s s  d o m e s t i c  f i x e d  c a p i t a l  
f o r m a t i o n  o f  a b o u t  100 b i l l i o n  US $ i n  1975. Count ing  a n  i n c r e a s e  
o f  + 5 % / a  from 1976 t o  1985 t h e  c a l c u l a t e d  g r o s s  d o m e s t i c  f i x e d  
c a p i t a l  f o r m a t i o n  w i l l  amount t o  a b o u t  3 . 1 0 ' ~  US f (250 Y/US $ 1  .* 
T h i s  means t h a t  t h e  t o t a l  p l a n n e d  S h i n k a n s e n  i n v e s t m e n t  f o r  15 
y e a r s  w i l l  c l a i m  a b o u t  2-3s ( 2 . 6 % )  o f  t h e  t o t a l  n a t i o n a l  i n v e s t -  
ment. The c o n c l u s i o n s  drawn from t h i s  rough  c a l c u l a t i o n  a r e :  
1 .  The S h i n k a n s e n  program l i e s  w i t h i n  t h e  r a n g e  o f  f e a s i -  
b i l i t y  from t h e  p o i n t  o f  v iew o f  i n v e s t m e n t .  
2 .  The i m p l e m e n t a t i o n  o f  t h i s  huge i n v e s t m e n t  program r e -  
q u i r e s  an e x t r a o r d i n a r y  fund r a i s i n g  scheme t h r o u g h  a  
t emporary  a n d / o r  f i n a l  r e d i s t r i b u t i o n  of  n a t i o n a l  income 
o f  J a p a n .  
8 . 3 . 1  I n d u s t r y  T r a n s i t i o n  
I n d u s t r y  h a s  been t h e  main d r i v i n g  f o r c e  i n  t h e  deve lopment  
o f  J a p a n  s i n c e  X e i j i  t i m e s .  I k e d a ' s  famous Doubl ing  N a t i o n a l  In -  
come P l a n  was u n d o u b t e d l y  t h e  p r o d u c t  n o t  o n l y  o f  t h e  g o v e r n m e n t a l '  
a p p a r a t u s  b u t  a l s o  o f  J a p a n ' s  b u s i n e s s  community. S e f o r e  b e i n g  
a p p o i n t e d  t o  t h e  o f f i c e  o f  Prime Y i n i s t e r ,  I k e d a  was a p p o i n t e d  
t h r e e  t i m e s  M i n i s t e r  o f  F i n a n c e  a n d  t w i c e  M i n i s t e r  o f  I n d u s t r y  and 
I n t e r n a t i o n a l  Trade  (YITI)  . 
The Second Comprehensive N a t i o n a l  Development P l a n  was pre -  
p a r e d  u n d e r  t h e  s u p e r v i s i o n  o f  Prime Y i n i s t e r  S a t o .  I t  was a  long-  
r a n g e  p l a n  i n v o l v i n g  huge c o n s t r u c t i o n  2 r o j e c t s .  P r i o r  t o  h i s  
a p p o i n t m e n t  a s  Prime M i n i s t e r ,  S a t o  was M i n i s t e r  o f  C o n s t r u c t i o n  
a s  w e l l  a s  M i n i s t e r  o f  F i n a n c e  and Chairman o f  t h e  Hokkaido Devel- 
opment Agency. The c o n s t r u c t i o n  s e c t o r  o f  J a p a n e s e  i n d u s t r y  e n -  
joyed  t h e  f a s t e s t  g rowth  between 1960-70 i n  a l l  s e c t o r s  o f  t h e  
economy. It is obvious that this plan opened new prospects to the 
Japanese construction industry and, of course, was supported by them. 
Prime Minister Tanaka was responsible for the Grand Strategy 
for 1985;  he based it on the Second Comprehensive National Develop- 
ment Plan. Tanaka was twice Minister of Finance and Minister of 
Industry and of International Trade before becoming Prime Minister. 
The business community of Japan appears to have reached a consensus 
on the need for such a proqran. This program, described sometimes as 
the largest peace-time project in human history, needed one trillion 
$ in public and private funds 1 4 1 .  The Shinkansen Network project 
was included in this program ( - 8 %  of the program cost). Subsidies 
to the manufacturing industries to stimulate the industrial redis- 
tribution of Japan were expected to be somewhere in the region of 
$10 billion. In order to redistribute Japan's population, seventy 
new towns should have been built each of 2 0 0 , 0 0 0  people at a cost 
of $ 1 . 8  billion ( 1 2 . 6 %  of the program cost). The main actors of 
this huge program were big construction, manufacturing, wholesale 
and retail trade corporations. Therefore, in reality, the Tanaka 
Program was not only designed to reshape that habitat pattern of 
the Japanese archipelago but also to reshape the Japanese economy. 
This program called for a sharp increase in taxation (corporate 
tax included) which decreased the competitive power of Japanese 
products in the international market. Therefore, the private sec- 
tor of the economy could support this program only in favorable 
conditions of the world economy. The world economy has been chang- 
ing since 1971 and the Japanese economy (both private and qovern- 
mental sectors) responded immediately to the 1971 and 1973 new 
world economy environment (see Figures 8 . 1 ,  8 . 1 6 ,  and 8 . 1 7 ) .  
Since the autumn of 1973 there has been a new situation in 
the international resources market and this has forced the Japanese 
government to revise its medium-term national economy plans as well 
as its long-range plans and programs. Nevertheless, the need for 
Japan's grand strategy arose again. In August 1977 ,  the Nomura 
Research Institute stated: 
I n d u s t r i a l  p r o d u c t i o n  
------ S t o c k s  
S o u r c e :  S t a t i s t i c a l  Handbook o f  J a p a n  1977 
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T h e r e  a r e  f o u r  r e a s o n s  why we b e l i e v e  J a p a n  
s h o u l d  h a v e  c l e a r  g r a n d  d e s i g n s .  F i r s t  o f  a l l ,  a l -  
though  J a p a n  had few c l e a n c u t  g r a n d  n a t i o n a l  d e s i g n s  
o r  comprehens ive  s t r a t e g i e s  i n  t h e  p a s t ,  i ts d e v e l o p -  
ment was smooth b e c a u s e  t h e  i n t e r n a t i o n a l  e n v i r o n m e n t  
was r e l a t i v e l y  f a v o r a b l e  t o  t h e  c o u n t r y .  However, a  
t r a n s i t o r y  d i s a r r a y  e x p e c t e d  f rom t h e  s t r u c t u r a l  
c h a n g e  o f  t h e  i n t e r n a t i o n a l  o r d e r  and  from t h e  s low- 
down o f  t h e  w o r l d  economic g r o w t h  o v e r  a  l o n g  p e r i o d  
w i l l  make it v e r y  d i f f i c u l t  f o r  J a p a n  t o  e f f e c t i v e l y  
c o p e  w i t h  t h e  i n t e r n a t i o n a l  e n v i r o n m e n t .  
Second ,  a l t h o u g h  it may n o t  be a w a r e  c l e a r l y ,  
J a p a n  had what  may be  c a l l e d  t h e  n a t i o n a l  g o a l s  i n  a  
s e n s e .  These g o a l s  were  t o  c a t c h  up w i t h  Wes te rn  
c o u n t r i e s  o r  t o  p l a c e  p r i o r i t y  o n  t h e  economic prob-  
lems a n d  make u t m o s t  e f f o r t s  f o r  economic deve lopment  
a n d  growth  o r  t o  f o l l o w  t h e  model  o f  t h e  advanced  
d e m o c r a t i c  i n d u s t r i a l  n a t i o n s  i n  t h e  West. S i n c e  
J a p a n  h a s  a c h i e v e d  t h e s e  g o a l s  i n  a  way, t h e r e  a r i s e s  
t h e  n e e d  t o  h a v e  t h e  new n a t i o n a l  g o a l s  a n d  new 
d e s i g n s .  
T h i r d ,  J a p a n ' s  g rowing  i n t e r n a t i o n a l  i n f l u e n c e  
h a s  a l s o  i n c r e a s e d  an i n t e r n a t i o n a l  i n t e r e s t  i n  h e r  
g r a n d  d e s i g n s ,  a n d  now t h e r e  i s  a  f e a r  t h a t  a n y  am- 
b i g u i t y  a b o u t  t h e  g r a n d  d e s i g n s  may c r e a t e  unneces-  
s a r y  f r i c t i o n s  and d i s t r u s t  among n a t i o n s .  
F o u r t h ,  J a p a n  p u r s u e d  m a t e r i a l  g a i n  and s e l f -  
c e n t e r e d  n a t i o n a l  i n t e r e s t s  i n  t h e  p a s t .  However, 
t o d a y ' s  w o r l d  o f  growing i n t e r n a t i o n a l  i n t e r d e p e n -  
d e n c e  a n d  i n c r e a s i n g  c o m p l i c a t i o n  demands J a p a n  t o  
behave  by r e a l i z i n g  i ts  i n t e r n a t i o n a l  r e s p o n s i b i l i t y  
a n d  t o  p u r s u e  n a t i o n a l  i n t e r e s t s  t h r o u g h  i n t e r n a -  
t i o n a l  c o o p e r a t i o n .  I n  o t h e r  words ,  J a p a n  h a s  
a r r i v e d  a t  a  p o i n t  where it s h o u l d  a s s e r t  i t s e l f  and  
a c h i e v e  g o a l s  by r e c o g n i z i n g  h e r  i n t e r n a t i o n a l  r e s -  
p o n s i b i l i t y .  
I t  i s ,  o f  c o u r s e ,  i m p o s s i b l e  f o r  anybody t o  p r o p o s e  a n  e x a c t  
t a r g e t  t i m e  o r  t o  make d e t a i l e d  d e f i n i t i o n s  o f  new p r o j e c t s ;  how- 
e v e r ,  it i s  p o s s i b l e  t o  t a k e  a  long- te rm v i e w  o f  J a p a n ' s  i n d u s -  
t r i a l  s t r u c t u r e  and  t h e  p r o s p e c t  o f  j a p a n ' s  s c i e n c e  a n d  t e c h n o l o g y  
f o r  t h e  n e x t  30 y e a r s  [ 15 I . 
J a p a n ' s  f u t u r e  economic p o t e n t i a l  i s  a  key f a c t o r  i n  imple-  
ment ing  t h e  new o v e r a l l  s t r a t e g y  and  a g a i n  h e r  i n d u s t r y  s h o u l d  
be  a  dominant  d r i v i n g  f o r c e .  However, new o r i e n t a t i o n  f o r  i n d u s -  
t r y  h a s  been  p r o p o s e d  and  it is  e x p e c t e d  t h a t  i n d u s t r y  s h o u l d  
r e s p o n d  q u i c k l y  t o :  
1. New energy s t r a t e g y  and n u c l e a r  energy development. 
2 .  New resea rch  and development s t r a t e g y  and an i n d u s t r i a l  
s t r u c t u r e  swi t ch  i n t o  innova t ion  i n t e n s i v e  technology,  
capab le  of producing new R & D  i n t e n s i v e  expor t  p roduc t s .  
3. New p o l i c i e s  f o r  making Japanese  i n d u s t r y  i n t e r n a t i o n a l  
through ove r seas  inves tment  and bus iness  a c t i v i t i e s .  
There have been p roposa l s  f o r  i n d u s t r i a l  p o l i c y  p lanning and 
t h e  r e s h u f f l i n g  o f  f u n c t i o n s  w i t h i n  t h e  Min i s t ry  o f  I n t e r n a t i o n a l  
Trade and Indus t ry  ( s e e  Figure  8.18). The i n d u s t r i a l  r e l o c a t i o n  
p l a n  remains however though wi th  much l e s s  momentum. There were' 
even p roposa l s  from t h e  Nomura Research I n s t i t u t e  i n  1977 [441 
t h a t  " t h e  i n c r e a s e  i n  t h e  government R & D  inves tment  should  be 
f inanced  mainly wi th  t h e  t r a n s f e r  from p u b l i c  works expend i tu re" .  
I t  was s t a t e d  t h a t  RCD investment has  a g r e a t  e f f e c t  on c r e a t i n g  
demands and s t i m u l a t i n g  economic a c t i v i t i e s  i n  t h e  long-run and 
t h a t  R 6 D  inves tment  should  be t r e a t e d  on t h e  same f o o t i n g  a s  p u b l i c  
inves tment  i n  budget a l l o c a t i o n .  The s t r o n g  p o s i t i o n  o f  t h e  
Japanese c o n s t r u c t i o n  s e c t o r  o f  i n d u s t r y  shou ld ,  however, n o t  be 
f o r e g o t t e n  ( see  Table 8.18) and t h e  f a c t  t h e r e  t h e  p e r  c a p i t a  use 
o f  cement i n  Japan has  r i s e n  beyond t h a t  of developed c o u n t r i e s .  
In  a d d i t i o n ,  employment i n  t h e  c o n s t r u c t i o n  s e c t o r  i s  s t i l l  growing 
( see  Table 8.19 . 
We can e x p e c t ,  t h e r e f o r e ,  t h a t  l a r g e - s c a l e  c o n s t r u c t i o n  pro- 
j e c t s  a r e  s t i l l  v i t a l  t o  t h e  Japanese  economy; however, t hey  no 
longer  o f f e r  such huge p rospec t s  a s  be fo re .  
8.3.5 Nat iona l  Consensus 
When ask ing  f o r  mot iva t ions  and procedures  o f  d e c i s i o n  making 
under c o n d i t i o n s  o f  d ive rg ing  and sometimes c o n f l i c t i n g  i n t e r e s t s ,  
one ve ry  o f t e n  o b t a i n s  t h e  answer: 
The problem was d i s c u s s e d  and in t ended  a c t i o n  
was coord ina ted  among a l l  i n t e r e s t e d  s o c i a l  and pol-  
i t i c a l  groups u n t i l  consensus was reached.  
In a paper on "Economic Planning i n  Japan" [I 1 1  t h e  fo l lowing  is 
s t a t e d :  

Table 8.18 INTERNATIONAL COMPARATIVE BREAKDOWN OF OUTPUT VALUE SY PRINCIPAL 
INDUSTRY 
(Based on Inp l t -Ou twt  Tables) (Uni t :  4 )  
SHARE OF OmPW VALUE 
Japan 1 USA I FRG 
I I 
1 Agricul ture ,  f o r e s t r y  & f i s h e r i e s  
2 Coal L coal  products 
3 Iron a nonferrous metal  o r e s  
4 Crude o i l ,  na tu ra l  gas a pretroleum products 
5 Other mining 8 quarrying,  ceramics & non-metall ic 
minaral  products 
6 Foodstuffs 
7 Tobacco 
8 T e x t i l e s  and t w t i l e  products 
9 Wearlng appa re l ,  l e a t h e r  & l e a the r  products 
10 Wood mi l l i ng ,  wooden product manuf ac tu r  m g  , 
f u r n i t u r e  8 f l x t u r e s  
11 Pulp,  paper & papar a r t i c l e s  
12 P r in t ing  & publishing 
13 Chemicals 
14 I ron & s t e e l  
15  Nonferrous meta ls  
16 Fabr ica ted  metal  products 
17 General macknery & t r anspor t  equipnant 
18 E l e c t r i c a l  machinery 
19 Precis ion  machinery 
20 Miscellaneous i n d u s t r i a l  products 
21 Constl-uction 
22 E l e c t r i c  p w e r ,  gas  & watez u t i l i t i e s  
23 wholesale 3 r e t a i l  
24 Banking & insurance 
25 Real -es ta te  & r e a l - e s t a t e  r e n t s  
26 Transpor ta t ion  & comunicat ion  (excluding 
broadcastinul 
30 TOTAL 1 1  100.0 1 100.0 1 100.0 ( 
27 Pub l l c  admin i i t r a t i on  
28 Connnunity s e rv i ces  6 government s c i e n t ~ f i c  &
r e s e w d l  i n s t i t u t e s  
29 BUSlneSS e gersonal  s e rv i ces  
Source: HITI 
1.4 
3.5 
a.7 
Primary Indus t r i e s  (1-51 
Secondary Indus t r i e s  (6-20) 
T e r t i a r y  Indus t r i e s  (21-29) 
5.1 
3.0 
8.2 
8.6 
46.0 
45.4 
4.7 
3.1 
7.1 
9.0 
39.3 
51.1 
9.8 
16.3 
43.9 
T a b l e  8 . 1 9  EMP1.OYED PERSONS BY INDUSTRY 
(1000 persons) 
S o u r c e :  S t a t i s t i c a l  Handbook o f  Japan,  1 9 7 7 .  
In o r d e r  f o r  t h e  p l an  t o  be e f f e c t i v e ,  t h e r e  
must be a  lonsensus on t h e  p l a n  n o t  o n l y  among t h e  
c a b i n e t  members b u t  a l s o  among government o r g a n i z a -  
t i o n s  and among v a r i o u s  s o c i a l  g roups .  T h i s  consen- 
s u s  is reached  i n  t h e  p r o c e s s  o f  p l a n  f o r m u l a t i o n  
t h rough  v a r i o u s  channe l s  o f  coordination w i t h  v a r i o u s  
s o c i a l  g roups .  
Th i s  p rocedu re  sometimes t a k e s  a  ve ry  l ong  t ime  and i t  i s  
ve ry  d i f f i c u l t ,  and i n  some c a s e s  i m p o s s i b l e ,  t o  de t e rmine  a  
s i n g l e  pe r son  who is r e s p o n s i b l e  f o r  a  complex and expens ive  
d e c i s i o n .  
T h i s  c a u s e s  ex t r eme ly  d i f f i c u l t  c o n d i t i o n s  f o r  d e c i s i o n  
a n a l y s i s ,  and f o r  a  f o r e i g n e r  it i s  a lmos t  i m p o s s i b l e  t o  f u l l y  
unde r s t and  t h e  whole p r e d e c i s i o n  mechanism. Bea r ing  t h i s  l i m i t a -  
t i o n  i n  mind, one can  o n l y  t r y  t o  g i v e  r e a s o n s  f o r  t h e  i m p o r t a n t  
r o l e  consensus  p l a y s  i n  J apanese  management and dec is ion-making  
p r o c e s s e s :  
1 .  There  i s  a  h i g h  deg ree  of  n a t i o n a l  f e e l i n g  and awareness  
o f  n a t i o n a l  needs  among t h e  manage r i a l  s t a f f  i n  govern- 
men ta l  i n s t i t u t i o n s  and i n  companies.  
2 .  The s h a r e  of  f o r e i g n  c a p i t a l  i n  t h e  J apanese  economy i s  
v e r y  low, i - e . ,  t h e  r i s k  o f  d i s t u r b a n c e  by " o u t s i d e "  
i n t e r e s t s .  
3 .  J apanese  t r a d i t i o n ,  c u l t u r e  and e d u c a t i o n  promotes 
t o l e r a n t  p e r s o n a l  behav io r .  
4 .  For  government o f f i c e r s  a  s t r i c t  s u b o r d i n a t i o n  i n t o  a 
s t r o n g  governmenta l  h i e r a r c h y  i s  r e q u e s t e d .  
5 .  Dec i s ions  w i t h i n  t h e  governmental  sys tem a r e  h i g h l y  
c e n t r a l i z e d .  
6 .  A s i n g l e ,  t o p - l e v e l  government o f f i c i a l  i s  u s u a l l y  n o t  
exposed t o  d i f f i c u l t ,  r i s k y  o r  c o s t l y  d e c i s i o n s .  I n  
t h e  c a s e  o f  f a i l u r e  a  s u b o r d i n a t e  can  t a k e  o v e r  t h e  
r e s p o n s i b i l i t y .  
7. There  e x i s t s  a  p e r s o n a l  b a s i s  f o r  a c h i e v i n g  consensus  
between government i n s t i t u t i o n s  and companies.  Top- 
l e v e l  c i v i l  s e r v a n t s ,  w i th  a  deep  unde r s t and ing  o f  
governmenta l  p o l i c y ,  u s u a l l y  move f o r  t h e  l a s t  t h i r d  o f  
t h e i r  p r o f e s s i o n a l  l i f e  t o  l e a d i n g  p o s i t i o n s  i n  companies .  
Of c o u r s e ,  i n  t h i s  consensus-a iming ,  p r e d e c i s i o n  p r o c e s s ,  
o n l y  p e o p l e  and g r o u p s  who have p o l i t i c a l  a n d / o r  economic power 
a r e  i n c l u d e d .  
8 .4  I n t e r r e l a t i o n s  
The S h i n k a n s e n  program i n t e r a c t s  v e r y  s t r o n g l y  w i t h  t h e  na-  
t i o n a l  economy a s  a  whole and  w i t h  a l l  main n a t i o n a l  economy 
a c t o r s .  Howaver, i n t e r r e l a t i o n  be tween  i s s u e s  and a c t o r s  d i f f e r s .  
T a b l e  8 . 2 0  shows t h e  i n t e r r e l a t i o n  between i s s u e s  and  d i f f e r e n t  
s t a g e s  o f  t h e  S h i n k a n s e n  program. At  p r e s e n t  it i s  p r o b a b l y  im- 
p o s s i b l e  t o  a s s e s s  t h e  t h i r d  s t a g e  o f  t h e  S h i n k a n s e n  program from 
t h e  p o i n t  o f  view o f  i n v e s t m e n t  b e n e f i t s ,  i n d u s t r y  t r a n s i t i o n  and  
n a t i o n a l  c o n s e n s u s .  T a b l e  8 . 2 1  shows i n t e r r e l a t i o n s  be tween  t h e  
i s s u e s ,  it is  i m p o r t a n t  t o  stress t h a t  a l l  i s s u e s  a r e  i n t e r r e l a t e d  
and some o f  them e v e n  have v e r y  s t r o n g  l i n k s .  T a b l e  8 . 2 2  shows 
t h e  a c t o r s  p r o b a b l e  i n t e r e s t  g r a d e s  i n  p a r t i c u l a r  i s s u e s .  T a b l e  
8 . 2 3  shows how t h e  d i f f e r e n t  a c t o r s  s u p p o r t e d  o r  opposed  t h e  s t a g e s  
o f  t h e  S h i n k a n s e n  program. 
8 . 5  C o n c l u s i o n s  
( 1 )  N a t i o n a l  Economic P o l i c y  f o r m u l a t i o n  i n  J a p a n  i s  done 
by means o f  n a t i o m l  e c o d c  ?law.  
( 2 )  The Shinkmsen .'ietwru p r o j e c t  was i n i t i a t e d  by t h e  s e c o n d  
Comprehensive N a t i o n a l  Development P l a n .  I n  t h i s  s e n s e  t h e  i n t r o -  
d u c t i o n  o f  long- range  n a t i o n a l  deve lopment  p l a n n i n g  p l a y e d  a  c r u -  
c i a l  r o l e  f o r  t h e  S h i n k a n s e n  Network P r o j e c t .  T h i s  p r o j e c t  c o u l d  
b e  considered a s  a  p r o d u c t  o f  t h e  g o v e r n m e n t a l  l o n g - r a n g e  p l a n n i n g  
a c t i v i t i e s .  
( 3 )  Five-year p l m  o v e r l a p p i n g  e a c h  o t h e r ,  o n  a v e r a g e  by two 
y e a r s ,  have been  implemented i n  J a p a n  s i n c e  1948 .  C u r r e n t l y  t h e  
n i n t h  f i v e - y e a r  n a t i o n a l  economic p l a n  i s  i n  o p e r a t i o n  i n  J a p a n .  
F i v e - y e a r  p l a n s  c o n t a i n  g o v e r n m e n t a l  a c t i v i t i e s  a l s o  i n  t h e  t r a n s -  
p o r t  s e c t o r  and p r o v i d e  t h e  b a s i s  f o r  a n n u a l  b u d g e t i n q .  The 
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f i v e - y e a r  p l ann ing  t h e r e f o r e  p layed and s t i l l  p l a y s  an  impor t an t  
r o l e  i n  t h e  impiementatia of t h e  Shinkansen network program. 
( U )  Nat iona l  economic p l a n s  a r e  indicat ive  plans p l a y i n g  a  
c e r t a i n  b i n d i n g  r o l e  o n l y  f o r  governmental  i n s t i t u t i o n s  and a n  
o r i e n t a t i o n  r o l e  f o r  t h e  p r i v a t e  s e c t o r .  The p r i v a t e  s e c t o r  can 
on ly  be  i n f l u e n c e d  by i n d i r e c t  means. That  is  t h e  r e a s o n  f o r  
s i g n i f i c a n t  deviations of  r e a l  n a t i o n a l  economic development from 
t h e  p lanned f i g u r e s .  
( 5 )  The a c t u a l  deg ree  of  in tegmt iveness  and canprehmsiveness i n  
governmental  p l ann ing  and programming, and o f  implementa t ion  o f  
n a t i o n a l  economic p o l i c y ,  was h i g h e r  i n  t i m e s  o f  r a p i d  economic 
growth t h a n  it is now and i n  c o n d i t i o n s  of  economic r e c e s s i o n ,  
which i s  caused  by changing  e -x t e rna l  and i n t e r n a l  economic condi -  
t i o n s .  But t h e  need f o r  i n t e g r a t i v e n e s s  and comprehensiveness 
i n c r e a s e s  w i t h  t h e  growing s c a l e  of  t h e  program, e . g . ,  t h e  Shin- 
kansen program. 
( 6 )  The a p p l i c a t i o n  of  econometric models f o r  f i v e - y e a r  plan- 
n ing  of t h e  n a t i o n a l  economy he lped  t o  g u a r a n t e e  a  c e r t a i n  deg ree  
o f  comprehens iveness  and c o n s i s t e n c y  of  t h e  p l a n .  Inpu t -ou tpu t  
a n a l y s i s  s u p p o r t s  t h i s .  I n  t h e  economet r i c  model t h e r e  i s  o n l y  
one e q u a t i o n  used f o r  t h e  t r a n s p o r t  a s  a  whole. 
( 7 )  I n  t h e  p redec i s ion /p rep rog ram s t a g e  a s  w e l l  a s  d u r i n g  
program implementa t ion ,  t h e  subject ive  factor p l a y s  a n  i m p o r t a n t  r o l e  
i n  Japan.  Without  p e r s o n a l  engagement and d e d i c a t i o n  Shinkansen 
would neve r  have come i n t o  be ing .  On t h e  o t h e r  hand,  t h e  consensus-  
s e e k i n g  phi losophy and p r a c t i c e  of  decision-making g u a r a n t e e s  a  
c e r t a i n  deg ree  o f  anonymity of t h e  dec is ion-maker  and makes it 
d i f f i c u l t  t o  perform pos t - fac tum d e c i s i o n  a n a l y s i s .  
( 8 )  The a c t u a l  influence of Local go?erunsnts and citizen i n t e r e s t  
groups on n a t i o n a l  economic p o l i c y  fo rmula t ion  i s  ve ry  l i m i t e d ,  
a l t hough  i n t e r e s t  groups  a c t u a l l y  have been a b l e  t o  d e l a y  t h e  con- 
s t r u c t i o n  of new Shinkansen l i n e s .  
(9) The scale of investment is a  ve ry  i m p o r t a n t  i n d i c a t o r  i n  
c o n s i d e r i n g  a  program t o  be a  l a r g e - s c a l e  n a t i o n a l  economic pro- 
gram. From t h i s  p o i n t  of view t h e  Shinkansen  p r o j e c t  became a  
large-scale deve!opmenc ;rogram since the implementation of the national 
Shinkansen network began, i.e., the early 1970s. The activities 
for the preparation, construction and operation of the first Shin- 
kansen line from Tokyo to Hakata can be considered as the prepro- 
gram stage. 
(10) The elaboration and implementation of the Shinkansen 
network program is closely interlinked with the future development 
of production, research and development and se$tlement. The feasibi 1 - 
ity and efficiency of implementation of the 7000 km Shinkansen net- 
work depends completely on the implementation of the previous con- 
cept, to develop new industrial, scientific and settlement centers 
away from the present metropolises and also from the ability to 
change the structure of Japenese industry in accordance with the 
changing world economic conditions. 
(11) The unique habitation pattern of Japan with the first 
megalopolis-type urban agglomeration in the world produces very 
favorable conditions for a high-speed ground urban transportation 
system (Shinkansen first and second. generation) : however, the rea- 
lization of the full network conceptsharplydecreases overall ef- 
fectiveness as well as the efficiency of the program. 
Appendix 
The Application of Models in the National Econometric Planning of 
Japan 
Econometric models are used in the national planning of Japan. 
A medium-term, multisectorial model was used by the government for 
the preparation of the latest five-year plan and a long-term multi- 
sectorial model will be used for assessment oftthe growth potential 
of the Japanese economy in the next ten years. 
The Medium-Term Multisectorial Model 
Purpose: Conditional forecasting for five years. 
See: Econometric Models for the National Economic Plan for the 
Second Half of the 1970s, Economic Planning Agency, Government 
of Japan, Tokyo, August 1977. 
Data Base: Semi-annual d a t a  f o r  t h e  p e r i o d  from 1960 t o  1972 
( twen ty - s ix  samples)  from inpu t -ou tpu t  t a b l e s  (56 s e c t o r s )  and 
n a t i o n a l  accoun t s .  
Degree of D i saggrega t ion :  
economy : seven s e c t o r s  
i n d u s t r y  : t e n  groups  
f i n a l  demand: n i n e  c a t e g o r i e s ,  some of  them d i v i d e d  i n t o  
s u b - c a t e g o r i e s  
e x p o r t s  : s i x  g e o g r a p h i c a l  a r e a s .  
Endogenous V a r i a b l e s :  691 - e . g . ,  f i n a l  demands, e x c e p t  
governmental  e x p e n d i t u r e s ,  demand f o r  l a b o r  by i n d u s t r i e s ,  i n p u t s  
by each  s e c t o r .  
Exogenous V a r i a b l e s :  7090 - e . g . ,  government e x p e n d i t u r e ,  
l a b o r  a v a i l a b l e .  
Type and S t r u c t u r e  of  t h e  Yodel: (See C h a r t  8A.1) 
non- l i nea r  s imc l t aneous  e q u a t i o n s .  
The Long-Term X u l t i s e c t o r i a l  Xodel 
Purpose:  Seeking  f e a s i b l e  economic p a t h s  i n  t h e  f u t u r e .  
Data Base: Es t ima t ion  of  i n i t i a l  c o n d i t i o n s  f o r  7975 us ing  
r e c e n t  d a t a .  
Assumptions f o r  Exogenous V a r i a b l e s :  F i f t e e n  k i n d s ,  mainly 
s t r u c t u r e s  of e x p o r t s  and p u b l i c  e x p e n d i t u r e s ,  impor t  p r i c e s ,  wage 
r a t e s ,  r a t e  o f  employment, r a t e  of t e c h n o l o g i c a l  p r o g r e s s ,  produc- 
t i o n  l e v e l s  i n  1990, and e l i m i n a t i o n  r a t i o s  o f  p o l l u t i o n  l e v e l s  and 
s a v i n g  r a t i o s  of energy.  
Deqree o f  D i saggrega t ion :  
i n d u s t r y :  t h i r t y - f o u r  g roups .  
Endogenous V a r i a b l e s :  Expor t  i n  a  c e r t a i n  composition; Supply 
p r i c e s  of  domest ic  goods: P r i c e s  of  e x p o r t e d  goods: Cost  of  c a p l t a l  
s e r v i c e s  i n  i n d u s t r i a l  s e c t o r s ;  Leve l  of p u b l i c  e x p e n d i t u r e :  
o u t p u t .  
Exogenous V a r i a b l e s :  Consumption; I n t e r e s t  r a t e :  Labor supp ly ;  
P r i c e s  o f  imported goods: Su rp lus  on t r a d e ;  Trend o f  t e c h n o l o g i c a l  
p r o g r e s s :  Wage r a t e s  by i n d u s t r i e s .  
Type and S t r u c t u r e  of t h e  Model: (See C h a r t  8A.2) 
c lockwise  approximat ions  and connec t ion  of  a  t u r n p i k e  s i m u l a t i o n  
model w i t h  f i v e  sub-blocks and a  main b lock .  
Chart 8 A . 1  SUMMARY CHART O F  CAUSAL ORDER 
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PART I11 
OVERALL ANALYSIS 

9 .  OVERALL EVALUATION OF THE SHINKANSEN PROGRAM 
I t  i s  e x t r e m e l y  d i f f i c u l t  t o  e v a l u a t e  t h e  l a r g e - s c a l e  d e v e l -  
opment program b e f o r e  t h e  f i r s t  s t a g e  h a s  been  c o m p l e t e d ,  and  
t h i s  w i l l  t a k e  a n o t h e r  t h r e e  t o  f i v e  y e a r s .  Moreover  t h e  S h i n k a n s e n  
Program was ,  a n d  s t i l l  i s ,  t h e  mos t  a m b i t i o u s  a n d  c o s t l y  t r a n s -  
p o r t a t i o n  program i n  t h e  wor ld .  D e t a i l e d  a n a l y s i s  o f  d i f f e r e n t  
s u b s y s t e m  i s s u e s  d o e s  g i v e  u s  s u f f i c i e n t  i n f o r m a t i o n  t o  t a l k  a b o u t  
t h e  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  o f  t h i s  program. T h i s  deve lopment  
program u s e d  s u c c e s s f u l  t e c h n o l o g y  from h a r d w a r e ,  s o f t w a r e  and  
orqware  c o n t e n t s  and  a n  i n t e r a c t i o n  p o i n t  o f  v iew ( F i g u r e  9 . 1 ) .  
However, w i t h  b o t h  p o s i t i v e  and  n e g a t i v e  s o c i e t a l  i m p a c t s  ( s e e  
C h a p t e r s  4  t h r o u g h  8L it c a n n o t  be  c o n s i d e r e d  s u c c e s s f u l  a s  
y e t .  N e v e r t h e l e s s ,  we d o  n o t  c o n s i d e r  t h i s  program a s  a  f a i l u r e .  
A l l  modern t r a n s p o r t a t i o n  progrdms have  p o s i t i v e  a s  w e l l  a s  nega-  
t i v e  s o c i e t a l  i m p a c t s  ( s e e  C h a p t e r  4 . 1 ) .  The g a p  be tween  u r b a n  
and  t r a n s p o r t  t e c h n o l o g y  h a s  become r a p i d l y  l a r g e r  i n  t h e  p a s t  
t w e n t y  y e a r s .  Wodern s o c i e t i e s  need  b o t h  modern u r b a n  a n d  t r a n s -  
p o r t a t i o n  s y s t e m s ;  however p r e s e n t  economic p o t e n t i a l  d o e s  n o t  
a l l o w  t h e  s o l u t i o n  o f  t h i s  p rob lem i n  t h e  s h o r t  t e r m  a n d  i n  t h e  
c o r r e c t  way. 
I t  seems t o  u s  t h a t  t h e  most  c r u c i a l  i s s u e s  i n  t h e  Shinjcansen 
Program a r e  e n v i r o n m e n t a l  o n e s .  Economical  a n d  r e g i o n a l  i s s u e s  
a t  t h i s  moment a r e  n o t  s o  i m p o r t a n t  b e c a u s e  t h e y  w i l l  p l a y  a  r o l e  
i n  t h e  s e c o n d  and  t h i r d  s t a g e s  o f  t h e  deve lopment  o f  t h e  p rogram 
which a r e  s t i l l  b e i n g  d i s c u s s e d  and  which w i l l  n o t  b e  s t a r t e d  un- 
til t h e  m i d d l e  o f  t h e  n e x t  decade  a t  t h e  e a r l i e s t .  However, a t  
t h a t  t i m e  new t e c h n o l o g y  may be  a v a i l a b l e  which w i l l  i n  t u r n  f o r c e  
p l a n n e r s  t o  r e c o n s i d e r  t h e  S h i n k a n s e n  Program. 
Envi ronmenta l  i s s u e s  a r o s e  a f t e r  1972 ( s e e  T a b l e  9.11 when 
t h e  S h i n k a n s e n  Program was a l r e a d y  e s t a b l i s h e d .  However c o m p l a i n t s  
s t a r t e d  a l m o s t  s t r a i g h t  a f t e r  t h e  o p e n i n g  o f  t h e  S h i n k a n s e n  L i n e .  
A t  t h a t  t i m e  n e i t h e r  e n v i r o n m e n t a l  n o r  t e c h n o l o g y  a s s e s s m e n t  
s t u d i e s  e x i s t e d .  The t e c h n o l o g y  o f  t h e  S h i n k a n s e n ,  which is s t i l l  
t h e  mos t  advanced r a i l  t e c h n o l o g y ,  e x i s t e d  b e f o r e  t h e  s o c i e t a l  
i m p a c t  a s s e s s m e n t  o f  new t e c h n o l o g y  was c o n s i d e r e d .  
HARDWARE 
H i g h - s p e e d  v e h i c l e ,  h e a v y  
b a l l a s t  t r a k c ,  l i f e t i m e  S t y l e  o f  d e s i g n  a n d  f r o m  m i l i t a r y  i n d u s t r y  l i m i t s ,  l i n e  a n d  t u n n e l  d e v e l o p m e n t  to  r a i l  i n d u s t r y .  JNR 
c o n s t r u c t i o n s .  T r a c k  t r a i n i n g  s y s t e m .  A p p l i c a t i o  
s e c u r i t y .  Use  o f  
e l e c t r o n i c s .  
C e n t r a l i z e d  c o m p u t e r  t r a f f i c  
c o n t r o l .  S e a t  r e s e r v a t i o n .  
T n f o r m a t i o n  s y s t e m .  
P e r s o n a l  C y c l i n g .  JNR o r g a n i z a t i o n a l  p o t e n t i a l  a n d  
G o v e r n m e n t  d e c i s i o n  p r o c e d u r e s .  
F i g u r e  9 . 1  1'HE SHTNKANSEN TECIINOLOGY--1SSllES OF EXCEC1,ENCE 
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P r o f i t a b i l i t y  was a l s o  cons ide red  c r u c i a l  a s  a J N R  i s s u e  
a f t e r  1973; t h i s  was p a r t & v  due t o  a  new economic s i t u a t i o n ,  and 
p a r t l y  due t o  t h e  change i n  s t r u c t u r e  i n  t he '  ~ a p a n e s e  t r a n s p o r t a -  
t i o n  system. However, t h e  Tokaido Shinkansen Line proved t h a t ,  
a t  l e a s t  i n  h i g h l y  popu la t ed  r e g i o n s ,  t h i s  new r a i l w a y  technology 
could  be h i g h l y  p r o f i t a b l e .  N e v e r t h e l e s s ,  t h e  l a c k  of  a n  i n i t i a l  
c o s t / b e n e f i t  a n a l y s i s  of  t h e  Shinkansen  Program a s  a  whole l e d  t o  
an unc lea r  s i t u a t i o n  i n  which no one knew who shou ld  pay compensa- 
t i o n  f o r  f u t u r e  d e f i c i t s  o f  t h e  Shinkansen l i n e s  which o p e r a t e d  
i n  r e l a t i v e l y  low popu la t ed  r e g i o n s .  I t  seems t o  u s  t h a t  p o l i t i c a l  
a s p e c t s  o f  l aunch ing  t h e  Shinkansen Program had more momentum than  
economical  ones .  The e s t a b l i s h m e n t  o f  t h e  Shinkansen Program d i d  
n o t  c o n t r a d i c t  n a t i o n a l ,  r e g i o n a l ;  t r a n s p o r t a t i o n  and r a i l w a y - p o l i -  
c i e s  i n  Japan a t  t h a t  t i m e  (Table  9 . 2 ) .  However, a f t e r  1973 t h e r e  
was a  d r a s t i c  change i n  t h i s  p o l i c y  (Table  9 . 2 ) .  The s o l u t i o n s  
used f o r  t h e  Shinkansen Program i n  comparison w i t h  TVA, BITPC a s  
w e l l  a s  t h e o r e t i c a l l y  f e a s i b l e  l a r g e - s c a l e  development programs 
a r e  shown i n  Table  9.3. 
The o r g a n i z a t i o n a l  s o l u t i o n  o f  making t h e  Shinkansen  Proqram 
a  p a r t  o f  t h e  JNR had s e v e r a l  advantages .  However, t h e  JNR's huge 
d e f i c i t  ( i t s  d e b t s  t o t a l  more t h e  110,000,000 m i l l i o n  and 41,800 
m i l l i o n  a  day  i n  payment o f  i n t e r e s t  on l o a n s )  make c o n d i t i o n s  
un favorab le  f o r  t h e  Shinkansen Program. The programming and bud- 
g e t i n g  sys tem used f o r  t h e  Shinkansen Program a l l o w s  it t o  be p u t  
forward e a c h  yea r  a s  one o f  t h e  i t e m s  of  n a t i o n a l  p u b l i c  works. 
However, i n  r e a l i t y  it g i v e s  a  one-year ho r i zon  which is  t o o  s h o r t  
i n  any c i r cums tances  f o r  such  a  program. 
Table  9 .4  shows a  comparison o f  t h e  Shinkansen  Program w i t h  
o t h e r s  a l r e a d y  s t u d i e d  by t h e  IIASA team. Comprehensiveness and 
. i n t e g r a t i v e n e s s  i n  t h e  Shinkansen Program a r e  n o t  f u l f i l l e d  a t  t h e  
moment. However, i n  t h e  i n i t i a l  s t a g e  o f  t h e  program (1969-73) 
comprehensiveness w a s  f u l f i l l e d  t h rough  o t h e r  complementary pro- 
j e c t s  due t o  t h e  Second Comprehensive N a t i o n a l  Development P lan .  
The T h i r d  Comprehensive Na t iona l  Development P l an  approved by t h e  
Cab ine t  i n  November 1977 d i d  n o t  g i v e  comprehensive s u p p o r t  f o r  
t h e  Shinkansen Program. 
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T a b l e  9 . 3  LARGE-SCALE DEVELOPMENT PROGRAMS SOLUTIONS 
SOLUTIONS 
ORGANIZATIONAL 
NATIONAL PLANNING 
AND PROGRAMMING 
SUPPORTING 
SYSTEMS RESEARCH 
SPECIAL LAW 
FOR SUPPORT 
RESOURCES AND 
FUND ALLOCATION 
ALTERNATIVE 
CONSIDERATIONS 
GOVERNMENTAL 
MEETINGS AND 
DEBATES 
TVA 
E s t a b l i s h n ~ e n t  
o f  a p u b l i c  
c o r p o r a t i o n  
A t t e m p t  made  
No 
TVA A c t  
B u d g e t  
a l l o c a t i o n  
C l a t e r  
b o n d s  
N o  
Y e s  
BITPC 
NO 
L o n g - t e r m  p r o g r a m  
f i v e  y e a r  p l a n s  
TPC s y s t e m s  o f  
mode 1 s 
- 
P a r t l y  t h r o u g h  
f i v e  y e a r  p l a n  
F i v e  y e a r  p l a n  
a l l o c a t i o n s  
L o c a l  
a 1  t e r n a t i v e s  
Yes 
SHINKANSEN 
pp 
P a r t l y  S h i n k a n s e n  
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1 0 .  LESSONS TO BE LEARNT FROM THE SHINKANSEN PROGRAM CASE 
The l a s t  e i g h t  y e a r s  i n  t h e  h i s t o r y  o f  t h e  Shinkansen program 
have been a  unique o p p o r t u n i t y  f o r  t h e  b e t t e r  unders tanding of 
t h e  r o l e  and a p p l i c a b i l i t y  o f  l a r g e - s c a l e  development programs i n  
modem s o c i e t y .  The Shinkansen technology i s  world  famous and 
socio-%conomic achievements i n  Japan i n  t h e  l a s t  25 y e a r s  a r e  
unique.  
These few summary c o m e n t s  r e s u l t i n g  from t h e  r e t r o s p e c t i v e  
s tudy  o f  t h e  Shinkansen program which a r e  g i v e n  below c a n  be re- 
garded a s  g e n e r a l l y  a p p l i c a b l e  conc lus ions  p e r t a i n i n g  t o  p rocesses  
of emergence, o r g a n i z a t i o n  and i n f l u e n c e  of l a r g e - s c a l e  n a t i o n a l /  
r e g i o n a l  programs. They may be c a l l e d  " l e s s o n s "  because o f  t h e i r  
i n d i c a t i v e  c h a r a c t e r  w i th  r e g a r d  t o  o t h e r  p o t e n t i a l  programs. 
1 0 . 1  Emergence 
Large-sca le  programs occur  a s  a  r e s u l t  o f  a  co inc idence  o f  
some ex t r ema l  socio-economic c o n d i t i o n s .  Th i s  e x t r e m a l i t y  may 
e i t h e r  be o f  a  n e g a t i v e  ( e . g . ,  t h e  Tennessee r i v e r  v a l l e y  r eg ion  
l agg ing  behind t h e  rest of  t h e  coun t ry  coupled  wi th  a  g e n e r a l l y  
f e l t  need f o r  some s t e p s  l e a d i n g  from t h e  Grea t  Depress ion)  o r  a  
p o s i t i v e  c h a r a c t e r  (development o p p o r t u n i t i e s ,  e - g . ,  r e s o u r c e s ) .  
The l a t t e r  a p p l i e s  t o  Shinkansen which was conceived i n  t h e  p e r i o d  
of r a p i d  growth and c o n c e n t r a t i o n ,  d u r i n g  which, a t  t h e  same t i m e ,  
c a p a c i t i e s  were c r e a t e d  t o  make a l e a p  forward and t e n s i o n s  ( t r a f -  
f i c  demand) a r o s e  t h a t  could  b e s t  be d e a l t  w i t h  by a q u a l i t a t i v e  
change o f  approach.  
1 0 . 2  Side-Purposes 
( a )  I n  many c a s e s ,  e s p e c i a l l y  f o r  market  o r i e n t e d  economies,  
l a r g e - s c a l e  programs c o n s t i t u t e  an a t t e m p t  t o  i n t r o d u c e  n a t i o n a l  
p l ann inq .  Th i s  a p p l i e s  both  t o  t h e  formal s i d e  (an in s t rumen t  o f  
n a t i o n a l  p l ann ing)  and t h e  c o n t e n t s  o f  p l ann ing  ( f o r c i n g  t h e  de- 
s i r e d  development p a t t e r n ) .  Thus, a  l a r g e - s c a l e  program is r e -  
garded a s  a  f e a s i b l e  s o l u t i o n  t o  t h e  problem o f  n a t i o n a l  s t a t e  
i n t e r v e n t i o n  i n  g e n e r a l  and very  o f t e n  f o r  s p e c i f i c  c a s e s  i s  
t h e r e f o r e  u n d e r t a k e n .  Sh inkansen  c a n  b e  viewed a s  a n  example o f  
n a t i o n a l  p a r a -  o r  p r e - p l a n n i n g  a c t i v i t y  w i t h  r e g a r d  t o  some 
b r o a d e r  soc io-economic  s t r a t e g y  q u e s t i o n s .  
( b )  The v i s i b l e  a n d  n a t i o n a l l y  i m p o r t a n t  f e a t u r e s  o f  any  
l a r g e - s c a l e  program r e s u l t  i n  i t s  f r e q u e n t  i n c l u s i o n  a s  one  o f  
t h e  i s s u e s  d e b a t e d  i n  t h e  e l e c t i o n  campaign (F.D. R o o s e v e l t  - TVA, 
K .  Tanaka - S h i n k a n s e n  a s  a n  e l e m e n t  o f  r e m o d e l l i n g  t h e  a r c h i -  
p e l i g o  c o n c e p t ) .  T h i s ,  however ,  i n v o l v e s  some r i s k  c o n n e c t e d  
w i t h  t h e  p o s s i b i l i t y  o f  a  change  o f  c a b i n e t  o r  o f  s w i t c h  i n  p r i -  
o r i t i e s .  I n  this c a s e  t h e  program may p r e s e n t  i m p o r t a n t  a d d i t i o n a l  
d i f f i c u l t i e s  i n  n a t i o n a l  g o v e r n i n g .  P r o m i s e s  s h o u d l  n o t  b e  made 
t o o  e x p l i c i t l y  i n  v i e w - o f  d i f f i c u l t i e s  i n  c u r t a i l m e n t .  
10 .3  O r g a n i z a t i o n  
( a )  e: A s  t h e  c o n d i t i o n s  o f  a  p r o g r a m ' s  r e a l i z a t i o n  may 
change  o v e r  t i m e  i t  is o f t e n  a d v i s a b l e  t o  e n f o r c e  i t  w i t h  a  l aw 
s o  t h a t  it c a n n o t  i n  f u t u r e  be e a s i l y  d i s m i s s e d  o n  t h e  b a s i s  o f  
s u p e r f i c i a l  c h a n g e s .  By e n a c t m e n t  of  a n  a p p r o p r i a t e  l aw (TVA 
A c t ,  S h i n k a n s e n  Law, Five-Yea P l a n s ,  h a v i n g  t h e  c h a r a c t e r  o f  law 
i n  t h e  USSR - B r a t s k )  a  b u f f e r  i s  c r e a t e d  e n a b l i n g  t h e  program 
t o  p e r s i s t  i n  d i s a d v a n t a g e o u s  c o n d i t i o n s .  I t  i s  i m p o r t a n t  t o  
n o t i c e  t h a t  t h e  l aw e n a c t m e n t  is i n v a r i a n t  w i t h  r e s p e c t  t o  o t h e r  
o r g a n i z a t i o n a l  s o l u t i o n s .  
( b )  I n t e r - I n s t i t u t i o n a l  Changes: T h e r e  i s  no e v i d e n c e  o r  
need t o  e s t a b l i s h  any  new i n s t i t u t i o n  o r  s p e c i a l  mechanism i n  
o r d e r  t o  d e a l  w i t h  t h e  l a r g e - s c a l e  Frogram r e a l i z a t i o n .  I n  p a r -  
t i c u l a r ,  less a t t e n t i o n  may be  p a i d  t o  i n t e r n a l  o r g a n i z a t i o n a l  
s o l u t i o n s  f o r  program r e a l i z a t i o n  t h a n  t o  t h e  f o r m a t i o n  o f  e x t e r -  
n a l  i n t e r f a c e s  w i t h  e x i s t i n g  i n s t i t u t i o n s  and  p r o c e d u r e s .  Even 
i n  t h e  c a s e  o f  t h e  c r e a t i o n  o f  a  new i n s t i t u t i o n ,  t h e  i n t e r -  and  
c r o s s - i n s t i t u t i o n a l  c h a r a c t e r  o f  t h e  p rogram management c a n n o t  
and s h o u l d  n o t  be  a v o i d e d .  
(c)  Time-Horizon: I t  d o e s  n o t  seem t o  b e  n e c e s s a r y  t o  c?e- 
f i n e  any s t r i c t  t i m e  h o r i z o n  o r  end  p o i n t  f o r  t h e  program. The 
l a r g e - s c a l e  programs a r e  by t h e i r  v e r y  n a t u r e  l o n g - t e r m  o n e s  a n d  
t h e  changes i n  e x t e r n a l  c o n d i t i o n s  may e a s i l y  move t h e  t e r m i n a t i o n  
time by a s  much a s  5-10 y e a r s .  A p r e l i m i n a r y  t i m e  hor i zon  of  15 
y e a r s  f o r  nat ion-wide Shinkansen network c o n s t r u c t i o n  was proved 
t o  be i n f e a s i b l e  and i n  g e n e r a l  i ts  s p e c i f i c a t i o n  was n o t  neces-  
s a r y .  The program is a  sequence o f  d e c i s i o n s  f o r  e a c h  of  which 
some more p r e c i s e  t i m e  schedu le  can be g iven  s o  t h a t  an  adequa te  
o v e r a l l  f l e x i b i l i t y  and a d a p t i v e n e s s  i s  prese rved .  E l i c i t a t i o n  
of  any o v e r a l l  t e r m i n a t i o n  t ime c r e a t e s  unnecessary  t e n s i o n s  and 
i n c r e a s e s  t h e  r i s k  o f  n e g a t i v e  e v a l u a t i o n s  n o t  r e l e v a n t  t o  t h e  
problem which t h e  program is  aimed a t .  Terminat ion  of a  program 
does  n o t  o c c u r  i n  an a b r u p t  way ( " f i n i s h e d " ) ,  b u t  is a  p roces s  o f  
decay and d i s s o l u t i o n ,  d u r i n g  which t h e  program f u n c t i o n s  a r e  ab- 
so rbed  by a c t u a l l y  e x i s t i n g  r o u t i n e  i n s t i t u t i o n a l  mechanisms. 
10.4 P l a c e  o f  Technology 
Although new t e c h n o l o g i e s  o f t e n  c o n s t i t u t e  an impor t an t  e l e -  
ment o f  q u a l i t a t i v e  i nnova t ion  r e q u i r e d  f o r  t h e  program t o  be suc-  
c e s s f u l ,  t hey  by no means work by themse lves ,  b u t  shou ld  be re- 
garded a g a i n s t  a  b roade r  socio-economic c o n t e x t .  For  t h e  Shinkan- 
s en  case, whi l e  t h e  Tokaido l i n e  can  be r ega rded  a s  a  f u l l  t e ch -  
n o l o g i c a l  s u c c e s s ,  p a r t l y  because o f  t h e  t h e n  low env i ronmen ta l  
c o n s c i o u s n e s s ,  i t s  performance canno t  be e x t r a p o l a t e d  t o  new l i n e s .  
The program i t s e l f  had t r i g g e r e d  a  feedback which then  impacted 
i t s  f u r t h e r  development and t h e r e  a l s o  had been a  v a l u e  change i n  
t h i s  p e r i o d .  
Le t  us c l a s s i f y  t h e  a c t o r s  a s  r e g u l a t o r s ,  d e v e l o p e r s ,  u s e r s  
and Irnpactees.  It may be s a i d  t h a t  l o c a l  d e v e l o p e r s  have shown 
t o o  much demand f o r  t h e  program pe rce ived  a s  a  m y t h i c a l  key t o  
w e l f a r e  ( t h rough  t echno logy! ) .  Because o f  t h e  e x i s t i n g  precedence  
and of t h e  l o c a l  d e v e l o p e r s '  p r e s s u r e ,  t h e  r e g u l a t o r s  ma in t a in  
t h e i r  p o s i t i v e  s t a n c e  towards t h e  program. There h a s  been an i m -  
p o r t a n t  change i n  main ( c e n t r a l )  d e v e l o p e r s '  a t t i t u d e s ,  from 
e n t i r e l y  p o s i t i v e  and d o u b t f u l  o r  p a r t l y  n e g a t i v e  ( l o s s e s  f o r  JNR 
o v e r  t h e  p e r i p h e r a l  l i n e s ) ,  which is a l s o  a n  impor t an t  co r robora -  
t i o n  o f  l e s s o n s  on t h e  t ime-horizon problem--see 10.3 (c)  . Users ,  
who presumably ma in t a in  t h e i r  p o s i t i v e  a t t i t u d e ,  have been f a c e d  
with fare increases and are more likely to prefer air travel over 
longer distances. The main change has occurred in the impactee 
category. This category, strongly negative, is apt to use stronger 
and stronger instruments in pursuing its goals. Resolution of the 
above cannot therefore be done simply by enforcement and compensa- 
tion or by abandonment. It has to involve a broad overview of a 
situation involving the explication of such paradoxes as the posi- 
tive attitude of local developers, in many cases where the Shinkansen 
introduction could lead to negative changes in local economy or an 
unfavorable attitude from central impactees who are also potential 
users benefiting from recreational opportunities. 
Thus, the technological success can turn into a social failure 
in the near future if adequate analysis of societal interaction and 
socio-economic impact for a multi-dimensional technology assessment 
is not carried out. No extrapolation of past experiences can be 
made in a situation of changing values. 
10.5 Impact Analysis 
Therefore there has been an increased interest and investment 
in impact studies, and also in impact models. While it is incon- 
testably true that, for complex interrelations pertaining to the 
program form, modeling is the only way to ultimate rationalization 
of decisions; the present generation of models is only a first step 
in this direction. All the three large-scale programs analyzed 
were accompanied by modeling, with Shinkansen being the only one 
modeled from the very outset, but the existence and studies con- 
ducted with the help of models do not yet safeguard aaainst diffi- 
culties. 
1 1 .  CONCLUSIONS 
The Shinkansen Program Case Study brought t o g e t h e r  a s e l e c t  
group o f  systems a n a l y s t s  and s c i e n t i s t s  concerned wi th  l a r g e -  
s c a l e  program o r g a n i z a t i o n  and management, t r a n s p o r t a t i o n  sys tems,  
n a t i o n a l  and r e g i o n a l  developments,  environmenta l  problems from 
East  and West wi th  a view t o  examining c u r r e n t  Japanes  exper i ence  
on t h e  s u b j e c t .  The Shinkansen Program Case Study gave us  t h e  
unique p o s s i b i l i t y  t o  understand more f u l l y  t h e  n a t i o n a l ,  r e g i o n a l  
and s e c t o r i a l  i n s t i t u t i o n a l  mechanism i n  modern Japan.  I n  our  
view, it has  been an  ext remely  s t i m u l a t i n g  exper i ence .  
Any l a r g e - s c a l e  d e v e l o ~ m e n t  program. due t o  i t s  mul t i -  
i n s t i t u t i o n a l  i n t e r a c t i o n s ,  is extremely  s u i t e d  f o r  management, 
o r g a n i z a t i o n a l ,  and socio-economic s t u d i e s ,  e s p e c i a l l y  i n  an i n t e r -  
n a t i o n a l  s e t t i n g .  
The aim o f  ou r  s tudy was no t  on ly  t o  e v a l u a t e  a p a r t i c u l a r  
l a r g e - s c a l e  development program, b u t  a l s o  t o  f u r t h e r  ex tend  t h e  
methodology o f  l a rge - sca le  development programs' c a s e  s t u d i e s  a s  
w e l l  a s  t h e  methodology of program management i t s e l f .  During t h e  
f i r s t  IIASA case  s tudy on TVA, w e  were mainly concerned w i t h  in -  
t e r n a l  o r g a n i z a t i o n a l  s o l u t i o n s  f o r  program r e a l i z a t i o n ;  du r ing  
t h e  second case  study--Bratsk-Ilimsk--we concen t ra t ed  mainly 
on pre-planning and model b u i l d i n g  p rocesses  f o r  program format ion 
and r e a l i z a t i o n .  During t h i s  l a s t  c a s e  s tudy  w e  were most ly  con- 
cerned w i t h  i n t e r a c t i o n  p rocesses  between d i f f e r e n t  i n s t i t u t i o n s ,  
c i t i z e n  groups ,  and technology. Some o f  u s ,  who took p a r t  i n  a l l  
t h r e e  c a s e  s t u d i e s  s t r o n g l y  f e e l  t h a t  t h e s e  c a s e s  should  be con- 
s i d e r e d  a s  complementary, and perhaps ,  a f t e r  some t ime ,  it may be 
p o s s i b l e  t o  g e n e r a l i z e  o u r  exper i ence .  A t  t h i s  moment w e  urge  
t h e  r e a d e r  t o  cons ide r  our  t h r e e  c a s e  s tudy  r e p o r t s  t o g e t h e r .  
The l e s s o n s  t o  be l e a r n t  from t h e  Shinkansen Program c a s e  
s tudy  were p resen ted  i n  t h e  previous  Chapter ,  and should  be con- 
s i d e r e d  a s  p a r t  o f  t h e  conc lus ions .  
A s  new technology was t h e  main d r i v i n g  f o r c e  of t h e  Shinkansen 
Program, we have t h e r e f o r e  examined t h e  Shinaknsen Technology 
i n  more d e t a i l .  We were ve ry  p leased t o  l e a r n  t h a t  a systems 
a p p r o a c h  was f u l l y  a p p l i e d  w i t h i n  t h e  d e s i g n  o f  t h i s  t e c h n o l o g y ;  
moreover  we c o u l d  c o n s i d e r  it a s  a n  example o f  t h e  most  advanced  
s y s t e m s  i n t e g r a t e d  o r g a n i z e d  t r a n s p o r t a t i o n  t e c h n o l o g y .  
A t  t h e  IIASA S h i n k a n s e n  C o n f e r e n c e  we had  t h e  o p p o r t u n i t y  
t o  h e a r  t h e  p r e s e n t a t i o n s  o f  many e x p e r t s  f rom J a p a n  c o n c e r n i n g  
t h e  e x c e l l e n c e  o f  t r a n s p o r t a t i o n  hardware  t h a t  was a v a i l a b l e  i n  
t h e  S h i n k a n s e n  t e c h n o l o g y .  T h i s  " e x c e l l e n c e  i n  h a r d w a r e "  i n c l u d e d  
h igh-speed  v e h i c l e s ,  heavy b a l l a s t  t r a c k ,  l i n e  a n d  t u n n e l  e q u i p -  
ment ,  t r a c k  s e c u r i t y  f a c i l i t i e s ,  a n d  t h e  u s e  o f  e l e c t r o n i c  e q u i p -  
ment. T h e r e  was a l s o  e x c e l l e n c e  i n  t r a n s p o r t a t i o n  s o f t w a r e  Sys-  
t ems  d u e  l a r g e l y  t o  a  t r a n s f e r  o f  knowledge f rom t h e  s p a c e ,  a i r -  
c r a f t  and  m i l i t a r y  i n d u s t r i e s  t o  t h e  r a i l  i n d u s t r y .  S h i n k a n s e n  
t e c h n o l o g i c a l  s y s t e m  e x c e l l e n c e  i n c l u d e s  n o t  o n l y  hardware  a n d  
s o f t w a r e  e l e m e n t s ,  b u t  a l s o  s p e c i a l  o rgware  a r r a n g e m e n t s ,  i . e . ,  
t h e  e s t a b l i s h m e n t  o f  a  s p e c i a l  S h i n k a n s e n  t a s k  f o r c e ,  JNR a n d  
g o v e r n m e n t a l  d e c i s i o n  making p r o c e d u r e  a n d  s o  on.  
I s s u e s  o f  e x c e l l e n c e  i n  e a c h  o f  t h e  h a r d w a r e ,  s o f t w a r e  and  
o r g w a r e  a r e a s  may e x i s t  i n  i s o l a t i o n  in o t h e r  c o u n t r i e s .  Without  
t h e  p a r t i c u l a r  c o m b i n a t i o n  o f  t h e s e  f a c t o r s ,  a s  we see i n  t h e  
S h i n k a n s e n  c a s e ,  o t h e r  e x p e r i e n c e s  have  n o t  shown t h e  s u c c e s s  we 
have s e e n  w i t h  t h e  S h i n k a n s e n  c o m b i n a t i o n  o f  s y s t e m s .  F r a n c e ,  
f o r  example ,  h a s  a  r e c o r d  of  h a v i n g  p o s s e s s e d  h igh-speed  v e h i c l e s  
f o r  r a i l w a y  t r a n s p o r t a t i o n .  O t h e r  c o u n t r i e s  a s  w e l l  have p o s s e s s e d  
some o f  t h e  e x c e l l e n t  hardware  o r  e x c e l l e n t  s o f t w a r e  needed f o r  
an advanced  r a i l w a y  t r a n s p o r t a t i o n  s y s t e m  o f  t h e  l i k e s  o f  S h i n -  
kansen .  O t h e r  t h a n  S h i n k a n s e n  we have  n o t  found  a  c a s e  o f  s u c h  
s c a l e  where t h e  c o m b i n a t i o n  o f  a l l  o f  t h e  n e c e s s a r y  s y s t e m s  a s p e c t s  
a r e  p r e s e n t .  
what  k i n d  o f  o b s t a c l e s  were e n c o u n t e r e d  i n  t h e  S h i n k a n s e n  
c a s e ?  T h i s  a s p e c t s  must  b e  c o n s i d e r e d  i n  a  t o t a l  S-IOT framework 
f o r  a n a l y s i s .  The framework f o r  o u r  a n a l y s i s  and  t h i n k i n g  i s  t h a t  
o f  advanced  t e c h n o l o g i c a l  s y s t e m s ,  a n d  i n  o u r  c o n s i d e r a t i o n  o f  t h e  
S h i n k a n s e n  c a s e  some o b s t a c l e s  d i d  e x i s t .  I n  t h e  l a t e  1 9 5 0 ' s  t h e r e  
was a  c o n c e r n  t h a t  t h e  r a i l w a y  hardware  was t o o  n o i s y ,  a n d  t h i s  
s u g g e s t e d  m a j o r  p rob lems  f o r  i m p l e m e n t a t i o n  o f  t h e  s y s t e m  i n  t h e  
e n v i r o n m e n t  a t  t h a t  t i m e .  However, e n v i r o n m e n t a l  p rob lems  remain  
major obstacles for all modern transportation systems. Detailed 
discussions and conclusions on this can be found in Chapters 4 
and 6 of this report. There were certain organizational limita- 
tions as well, i.e., limited decision-making power, and a price 
system not supportive to the development of a large-scale railway 
system. As well, there were certain limitations of software and 
oryware, e.g., lack of intensive noise-reduction research, and a 
too passive an attitude to standard setting. An understanding of 
obstacles of this sort helped us in the overall analysis of the 
system and its development. 
We hope that the Shinkansen Program Case Study will be a use- 
ful source of information for the scientific community of our NMO's 
as well as to the program management and transportation theoreti- 
cians and practitioners all over the world, since program manage- 
ment as well as an advanced transportation system will play an even 
more important role in the near future. 
Appendix 
Institutions and Persons Visited 
during the Study 

Table  1.1 
INSTITUTION 
Ecol lo~ic  Planning 
Agency 
National Land Agency 
Environmental Agency 
Ministry of 
Transpor tauon 
Ministry of 
Construction 
Japan Indus t r i a l  
Policy Rerearc! 
I n s t i t u t e  (JIPRI) 
Japanese Nationai 
Railways (JNR) 
REPRESENTATIVES 
Mr. Tetsuo Nagasawa - Senior Planner,  Officer in 
Comprehensive Planning Bureau 
~ r .  Nobuyuki Yaswka - s t a f f  Manba, Comprehensive 
Planning Bureau 
~ r .  Noburo Nish i fu j i  - Senior Planning Of f i ce r ,  
Planning and Coordination Bureau 
Mr. nasaki Takahashi - S t a f f  of In te rna t iona l  Co- 
operat ion,  Ministry S e c r e t a r i a t  
D r .  Michio Bashlmoto - Director of A i r  Preserva- 
t i o n  Bureau 
,Hr. Yoshiaki Tsuruoka - Seniar Research Of f i ce r ,  
Planning and Coordination Bureau 
Mr. Saburo Kato, Senior Off ice  in  In te rna t iona l  
Division 
M r .  Takashi Hurusho - Noise Pol lut ion Division in 
Air Preservatian Bureau 
Mx. Shogo Arai - Dewty Director of Policy Making 
Division, S e u e t a r i a t  of the  Minister 
Mr.  Yoichi Iwahashi - Director  of F a c i l i t i e s  Divi- 
s ion ,  Railway Supervision Bureau 
w .  nichio  suzuki - Senior Construction Off icer  h 
Planning Division o f  Road Bureau 
Kr.  S. Inaba, Chairman of the Council of JIPRI 
W .  Taouro - Director of JIPRI, S e u e t a q  General 
of Japan-IIASA Camnittee 
Uain Organizer: M .  Nishida, Director ,  Technical 
Develop~ent Department 
D r .  M .  Takiyama, Vice Pres ident ,  Engineering 
m .  8. Yusa, Deputy Director ,  Information Systems 
Department 
Mr. S. Boshino - Deputy Director ,  Corporate 
Planning Department 
Kr. M .  Kamada - Advisor, In te rna t iona l  Department 
Mr. S. Yamanouchi - Deputy Director ,  Train  Opera- 
t ion  Departsent 
Kr. Y. Muto - Deputy Director,  E l e c t r i c a l  
Engineering Deparment 
Mr. S. Kubo - Deputy Director ,  Rolling Stock and 
and Mechanical Engineering Department 
Mr. T. Yorino - Deputy Director ,  Environmental 
Preservation Department 
Mr. K .  Hayashi - Senior Assis tant  t o  Director ,  
Shinkansen Construction Department 
Mr. N. Tejima - Director ,  In te rna t iona l  Deparanent 
D r .  8. Maruyama - Director ,  Railway Technical 
Research I n s t i t u t e  
Dr. Kyotani - Leader of Maglev R8D 
T a b l e  1 . 1  ( c o n t i n u e d )  
- 
Japan Transport Em- 
nanics Research Center 
Japan Rarlvay Con- 
s t ruc t ion  Corporation 
Fukuoka Prefecture  
Nanura Research 
I n s t i t u t e  
f l i t sub i sh i  Research 
I n s t i t u t e  
IBn Tokyo Research 
Centcr 
Hational I n s t i t u t e  f o r  
Publ ic  Health 
National I n s t i t u t e  f o r  
EnvFronmental Studies  
Nagoya Residents 
Association against 
Shinkmsen pollution 
L 
D r .  R. Kakumoto - Director (was engaged in early- 
s t age  planning of the  Shinkansen) 
D r .  T. Shinohara - President 
M r .  Yamazaki - Deputy Governor of Fukuoka 
Prefecture  Government 
I&. Yasukochi - Planning and Development of 
Fukuoka Prefecture  Government 
nr. Takagi - Transportation B v e l o p e n t  of Fukuoka 
Prefecture  Government 
nr. Kuwasaki - ~ e g i o n a l  Off ice  of Ministry of 
Construction 
Mr. Ishikava - Reglonal Of f i ce  of Ministry of 
Construction 
Mr. Imai - Regional Off ice  of Ministry of In te r -  
nat ional  Trade and Industry 
nr. Yamazaki - E c o n a ~ i c  Federation of Fukuoka and 
Yamaguchi Prefectures  
Mr. n. Abe - Director ,  In te rna t iona l  Studies  
Department 
Kr. T. Kuramata - Associate Director ,  S o c ~ o  and 
Economic Systems Department 
Mr. N. Nakasawa - Director ,  Life  Science 
Department 
Mr. 8. Inoue - Chief,  Documentation Section. 
Information Service and Developnent Department 
DK.  Hcrisugi 
D r .  .Matzusaki 
D r .  T. Suzuki, Vice Director 
D r .  Sasa, Director 
D r .  Gotoh, Senior Researcher 
Lavyer - Mr. Masao Yamamoto of  Secretary of Nagoya 
cour t su l t  lavyers group- 
